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PUBLIC NOTICES. 





Northampton Polytechnic 


INS 
8T. gous: STREET, 
COURSES in 
provided as Hh ., _ 
MECHANICAL, 
AERONAUTICAL, | 
ELECTRI 
ELECTRICAL COMMUN ICATION. 
Courses extend over four years and include two 
periods, each of five months, in industrial employment. 
The Polytechnic is an Institation of the University 
otf London, and courses to prepare 
petstousetes Students for “the B.Be. (Engineering) 
of the University. Weteester end & a 
' . 


ntrance 
July 18th and 14th, 
For prospectus —F io the PRINCIPAL. 77 


LONDON, E.C. 
ENGINEERING are 








2rrow-in-Furness Education 
COMMITTBE. 

TECHNICAL COLLEGE AND JUNIOR 
TECHNICAL SCHOOL. 


WANTED, for September, SENIOR yy to 
IN AL, to teach su bjects in (4) the Even 


to Advanced National Certificate Standard; (s) 
Junior T ool. Applicants must be 
wates with high conkisestiogs in ing. 
orksbop for 


culars 
be had from the undersigned (on receipt of 
and addressed foolscap envelope), to whom all appli- 
cations should be owuenee not later than 2nd July. 
. H, WILLIS, 


Director of Education. 
867 1 


Town Hall, Barrow-ti in- Furness. 





( tounty Borough of Swansea. 
MAIN t PRAREAGE. Soeeaes. 





Yds: 

ae A attr TO HAFOD) ...... 4,111 

(HAFOD TO MORES TON): 4,902 
c (MORRISTON TO CLYDACH) 3,202 
12,215 
WORKS FROM BRYNMILL TO CLYDACH. 
(UNEMPLOYMENT RELIEF WORKS.) 

The Corporation invite TENDERS for the CON 
STR of approximately Miles of MAIN 
TRUNK SEWER (principally in Brick and », 
of which about 5 M will in TUNNEL and 
2 Miles in OPEN G; her with Storm 
Water Drains, lverts, Manholes, Overfiows, 
Chambers, Stream Diversion, and o incidental 
works, as briefly stated low > 

SECTION A, B, AND 

Yds. Dia. Description 

SECTION A. 

506 .. Sft. Gin. Cast Iron Pipe Sewer in trench 

in concrete 

828 .. Sft. Gin. .. Brick and Sewer in trench 
184 .. Sft. Sin. . tto. Ditto. 

1004 .. Sft. Sin. Ditto. in TUNNEL 

1168 .. 4ft. Sin. tto. Ditto. 

98 .. 4ft. Gin. Ditto. Ditto 
323 .. aft. Oin. Ditto. 

4111 

also 

400 .. ift. in. .. Concrete pipe 5.W.D. bedded on 
480 .. 2. Gin. .. Ditto, surrounded with 

30 .. 2f. Sin. .. Ditto. Ditto. 

5111 .. 41 No. . Brick Manholes and Overflow 
Chambers, and various inci- 
dental works 

SECTION B. 

3800 .. S3ft. 6in. .. Brick : Concrete Sewer in 

1053 .. Sft. Oin. .. Ditto. tto. 

100 .. Sf. Oin. Brick Culvert, 
Stream Diversion in TUNNEL 

17 .. Mt. Oin, Cast Iron Pi Concrete 

in TUNNEL 

32 .. 3%. by Brick eg, Conmnte Sewer in 

$3 .. ft. Gin. .. Cast Iron re 8.W.0. Culvert 

in TUNNE 

5085 44.No. .. Brick Manholes and Overflow 
Chambers and various inci- 
dental works 

SECTION C. 

1614 .. 2ft. Sin. Brick and in trench 

406 .. 2ft. Sin. Ditto, in TUNNEL 

278 .. 2ft. Sin. Gust Ison, Five Sense te tech 

101 .. 2ft. Oin. .. B in trench 

628 .. 2ft. Oin. .. Diten = Vou 

40 .. ift. Sin . ae? * . Culvert in 

TUNNE 
3242 .. 20 No. .. Brick Manholes and Overflow 


y — — ¢  aeenees 


dental wi 
The Contractor shall submit SEPARATE TENDERS 
for one or more of the | ces INS A. B, and C, 


com) in Contract No. 
The Corporation in thelr absolute discretion may 


accept 
(a) One, Tender comprising the three Sections A, 
and C, or, alternatively, 
(b) A ontinatiae of any two Tenders of any one 
He for any two Sections, 
y. 


ternati 
mA A Sender of say Contenster ter onz one Gevtien.. 
vine of the works UNEMPLOYMENT 
RELIEF W ORKS, and will be oe subject to certain con- 
ditions laid ae by the Government Unemployment 


Grante Commit 
Oa And after the 15th June, 1982, plans may be seen 
Tender, bills 


inci- 





or, 


and cugetipstion form of of quantities. 
and of selected dra at the office 
, the *Chict Engineer, Mr. J. Heath, Guildhall, 
Swansea, on ot hich will be 
on receipt of a bona oe = (not subse- 

quently withdrawn), ae. 


bills of quantities and ._% Cy Sram 
documents are the he 


propert 
whom they shall be ret: ———, © 
NOTE.—Only a limited 4. 4, - of sets of drawings 
are available, Contractors should there- 
fore make early application for same. 
The documents an: ders, which be 
ina Kay “ SWANSEA 
MAIN D AGE, CO. CT No. 9,"" must 
received the un not Twel 





(F. W. BREWER.) 


(G. G. 


MACDONALD.) 


(Sm J. B. HENDERSON.) 


(E. C. SMITH.) 





The Engineer 


—»—— 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 


—_—.¢—— 


The Metallurgist. 


Philadelphia and Reading Express 
Engines. er. 68s) 


Gas Turbine Nozzles. 


Electrically-driven Sugar Cane Mills. «. es7) 


Macquorn Rankine. . 69) 


Incorporated Municipal Electrical 
Association. @. 69) 


Stainless Iron and Steel Production 
No. Il. 


Institute of British Foundrymen 
No. II. 
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PUBLIC NOTICES. 





Heriot-WattCollege, Edinburgh 


DEPARTMENTS OF MECHANICAL 
ENGINEERING AND ELECTRICAL 





ENGINEERING. 

MECHANICAL ENGINEERING 
PROFESSOR A. R. HORNE, 0.B.E., B.Sc., 
Mech. E., A.M.i.C. 

ELECTRICAL ENGINES ERING : 
PROFESSOR F. M.A. M.LE.E. 
FULL-TIME bay BIPLOMA URSES 


leadi as to os fessional i. 
CLASSES COMMENCE lith OCTOBER. 

Full particulars from the College. 
J. CAMERON SMAIL, 0.B.E., rFRSE. Fetgtioal. 





Borough of Bangor. 
(COUNTY DOWN, IRELAND). 
MAIN DRAINAGE. 
CONTRACT No. 3. 
To CONTRACTORS. 
The f mo invite 
TENDERS for the CON! ON of abun about 2400 
YARDS of 18in. CAST IRON PUMPING MAIN an 
2900 YARDS 


TOBE WERS Rogether swith MANHC  QONCRETE 
E SE w fe) . 
LATING SHAFTS, and other APPURTENANT 


WORKS, all in accordance with plans and specifica- 
tion prepared by the Engineers, Mesers. John ew 
and Sons, Caxton House, Westminster, London, 8.W. 
Copies of the specification, 1 of quantities, ALS 
form of Tender may be obtained from the offices of the 
. neers upon payment of £5 (cheque only), which 
be ie receipt of a bona fide Tender. 
“"Drewings 
or at the office "of the Surveyor, Town Hall, Bangor. 
Co. Down, Ireland. 

The works — 4 the relief of the unemployed, 

the ome will be subject to special conditions iia 
the ne bake of Labour, Northern Ireland, 


down by 
for Public Uti 
ers, endorsed ‘* Bangor Main Desiasee. 


ve Noon 





The l does not bind Hoel to accept the lowest 
any 
By Order. 
R. M. weg. 
wn Clerk. 
Town Hall, . 
Oo. Down, Ireland 8679 








| cith Dock Commission. 
TENDERS 


NEW REINFORCED CONCRETE GRAIN 
WAREHOUSE. 


THE COMMIBSTONERS FOR THE HARBOUR 





AND DOCKS LEITH are ” to ve, from 
CONTRACTORS WHO HAV CE 
IN TEND rovision and 
rection of a NEW GRAIN wait OUSE AND 
SILOS of Reinfo: . the bu’ 


f the Imperial th, 
art of the building being about 150 


above quer level. 
On 15th June, copies of the Description 
of Works. Conditions of Contract, Specification, Dill ot of 
Dra’ Schedu: 


Quantities, ond Forms of 
tf Prices, and Tender may be “obtained from 
H. ROBERTS, Esq., M. Inst. C.E., Superintendent 
of . “dopont of Fi ‘Poun in an eddie al 

o onal copy 
of the Specification and Schedules may be o 
upon a further deposit of Two 2 ts 


The Drawings, showing Steelwork 
may, by appointment, be examined at the Engineer's 
Office here. 


The Commissioners do not bind themselves to accept 
the lowest or any e 
ers, on the prescribed form, n sealed 
envelopes and endorsed on the outside -~ oer ender for 
Grain_Warehouse,"" must be delivered not later than 
80th "Jane. 1982, to the Subscriber. 


Cc. C. LEARMONTH 
Clerk to . ¥ Commissioners. 
Dock Offices, Leith, Edinburgh, 6 
10th June, 1932. 8633 





SITUATIONS OPEN. 





NGINEER Ly yr pho E WANTED by Old. 
established Must 


Firm of Laundry ee. 
young and with —— of Laund: Give 
particu 


required. Ber Bais. 4 Browne’ os ane Omics, 
Victoria-street E.0. 4. 8678 a 








PUBLIC NOTICES 





ondon County Council. 

4 _TENDERS are INVITED for the 7 he 
and RE-PAINTING of CHELSEA BRIDGE 

Specifications, form of Tender, &c., 
obtained on application to the Chief E 
i, Spring-gardens, 5.W. 1, upon pay- 
crossed cheque or inden r Payable to the 
Lond ty Council. (NOT. ASH wud, 
NOT BE ACCEPTED.) This pee vit be retu: 
ry only if a bons fide Tender 


has been sent ny and 
. y withdrawn. Ful particulars | of the 





work ma: on and 
the contract documents may be He before pay 

ment of the fee. 
Remittances by t should be addressed to the 
Chief Engineer, Old County Hall, Spring- 
rdens -W.1 Personal enquiries at Room 2, 
‘o. 3, Warwick ° pur-street, AS 1. 
pro- 


visions of a fair wages 
bet out fully in the instructions for Tender an and form 
of con and in London County Council 


a 
No spades received a CLERK of the 
COUNCIL at the County 


tminster Bridge, 
8.E. 1, after 4 p.m. on Monday. Lith July, 1982, will 
be consi 
The Council does not bind itself to accept the 
Lowest or any Tender. 8673 





Qt. Neots Urban District 


WATERWORKS, 
CONTRACT 2. 
FILTRATION, CHLORINATING AND 
E-CHLORINATING PLANT. 
TO BRITISH MANUFACTURERS OF WATER 
TREATMENT PLANT. 
The St. Neots Urban Dis Council is prepered to 
RS for the LY and ER ON 
complete WATER TREATMENT PLANT. 





es in aco . general 
conditions and specification prepared by "the Engi- 
neers, Mesers. John Taylor and Sons, Caxton House, 
Westminster, 5.W. 
general conditions. specification, and a copy of 
the drawi 
from the 


—— by the manufacturer 
of the Engineers upon payment of £5 
(cheque only), which Peel be returned upon receipt of 
a bona fide 
Tenders, in ae envelopes, endorsed ** Tender o 
Water Treatment Piant."’ must be delivered at 
8t. —— before Noon on Friday, the ibth 


office at 
da of July, 1 
The Go Council — not bind itself to accept the lowest 


or any Tender. 
By Order, 
(Signed) T. SPENCE 


may 


Yierk. 
8666 


Council Offices, 
St. Neots, Hunts. 





\t- Neots Urban District 


COUNCIL. 
WATERWORKS. 
ELECTRICALLY DRIVEN PUMPING PLANT 
BRITISH MANUFACTURERS woF CENTRI- 
AL PUMPING ty 


asi, rban the SUPPLY. Y and a ERECTION 


receive TENDE. 

ofa VER AOAY ihe LE ELECTRICALLY we 
CENTRIFUGAL PUMP for pumping from 

about 20ft. in Seoth at the rate of about 5000 Ts 


per hour. 

works included in the tract consist of the 
installation of the pump, electric motor, automatic 
starting paratus, switchboard, pipes, valves, con- 
ps a all with 


an jes in 
ye Ailes +e, 
eR by the neers, Messrs. 
s, Caxton ly Westminster. 
The general condi deation and © oopy ot 


| draw mee I obtained by the manufact 

from the Engineers upon payment of £5 £5 
(cheque only), which = will be returned upon receipt of 
a bona Tender. 


To 
The St. Neots 











and 
R ghn _Tartor and 


. 19382. 
The Council does not bind itself to acoept the lowest 
or any Tender. 
By Ord 


jer, 
(Signed) T. SPENCER, 
Olerk 


Council Offices, 


St. Neots, Hunts. 8665 
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Che Engineer 
Annual Subseription Rates 


(including postal charges), 


Le prix de l’abonnement est en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours de change @u moment de la 
commande. 

Die Bezugsgebéhren sind zahibar in Pfund- 
sterling oder in der Landesw&hrung des 
Bestellers, umgerechnet sum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Ser4n aceptados los abonos en moneda 
esterlina o su equivalente caloulado en la 
moneda del pais de origen al cambio efectivo 
a la fecha de ponérse el pedido. 


BRITISH ISLES 
CANADA.. 


ABROAD 
(except Canada) 


AFRICA 


ARGENTINE .. 
AUSTRALIA .. 


BELGIUM 


: Gordon and 
re 81, Queen-street West 
CopomBo : Wijayartna and Co. 
Howe Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 
Teknisk Presse Burean, Ourygade 
34, Copenhagen. 
BGYPT .. .. Camo: Bxpress 
Stationery Store, 
Maghrabi 


CEYLON .. 
CHINA 
DENMARK 


Book 
9, 


and 


FINLAND HELSINGFORS : mn ag Bok- 
handela 


PaRis: saiitenttinieettes. Sie 
pants ibe beara Berger Leverault, 
Pao, Bid Germaia 

PARIS : WE 4 37, Av. de 

Pakis: Dunod, 92, Rue Bonaparte 

Paris: W. H. Smaith and Son" 243, 
Rue de Rivoli 

BERLIN - LICHTERFELDE - WEST: 
oe, naaane, amanes Crease, 


Lerrptie: K. W. Hiersemann, 
~anenn 6 
ROTTERDAM ector’s Boek - 
Noordbisak 30 
ROTTERDAM: Techn. Boekhandel, 
= Plan C,”” Gelderschestraat 4 


Bombay : Thacker and Co., Ltd. 
CatLcurta : Thacker, Spink and Co. 
MILAN : Ulrico Hoepli 

Rome: Maglioni and Strini, 307, 


FRANCE .. 


HOLLAND 


ittoria 
Branches at Naples t and Rome 
Maruzen Co. All Branches 
Ryorne : Educational Supply 


JAPAN ., 
JAMAICA.. 


NEW ZEALAND AUCKLAND: Whitcombe and 


Tombs, Ltd. 
Gordon & Gotch, Ltd. All Branches 
Naprer ; J. Wilson Craig and Co. 
Kus Prospect Volodarsk 53A 
Moscow: Kuzneteki Most is 
STRAITS SETTLEMENTS—Suvearore: Kelly and 
Walsh, Ltd, 


RUSSIA 


SWEDEN.. STOCKHOLM ; 


SWITZERLAND ZuvRICH: 


Ankerstr. 


UNITED STATES International 
OF AMERICA Varick-street, New York, N.Y., 


and all B 
Kntered as second-class matter at the Post 
Office, New York, N.Y., sa 12t 
1896, under the Act of March 3rd, 187 
(Section 397, P.L. & RB.) 


*.* READING Cases, to hold two copies of THE 
“ENGINEER, cloth sides and leather backs, can now be 
supplied at 4s. Od. each, 5s. 3d. post free. 


Rosa Leibowiez, 4, 


News Co., 131, 





“THE METALLURGIST.” 


This Su 
Practice o 
—— tres with ithe lst last = of 5p in 
each calendar month 


ADVERTISEMENTS. 
The charge for Classified SaaS is 1/- per 
ineh— 


line up to one ary ohare 3 ats of 8/- per in te ae 


ing one inch or more at the rate of 


cannot be inserted 
© o'clock on Thursday 
afternoon (the day before publication). 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY: 

This Directory, which is published annually in the 
interests of advertisers in THE ENGINEER, may be 
ee free of charge on application to the 

u er. 


reas Address, 28, Essex-street, Strand, London, W.C. 2, 


“London” Tol, Gouttel 6908 @ Lined. 


Jetent, which deals nals with t the Science and ' 





PUBLIC NOTICES. SITUATIONS OPEN. 


SITUATIONS WANTED (continued) 





COPIES oF Teerrmmonmtats, NOT Ontormas, UNLESS 
SPecurreaLLy REQUESTED. 


erat 


ia tte 
Important Firm a 


s| From be draulic Engi- 
neers INEER REPRESE gt — 
first-class technical knowledge of 


Synthetic Resinous Mouldings, with calling ability 
and live eae a users of omens 
—~Addzenn. wn S070 The Bee Engineer One sore 4 


5 | Ti eeree, 2,90 Fours of age, KBGUICRD by Works 


Management, ther ‘ont Platt. iter. 
Experience in and 
sonnel Control essential. a ’ ‘letters stating 
technical qualifications, experience, age, and salary 
requ to *“* WORKS MANAGER.” 8688 A 


( ‘ounty Borough of South- 


N. 
APPOINTMENT OF WATERWORKS 
; NGINBER. 


The Co tovite 
gerne wet eases 


ing, from properly , E 
ing 40 years of and fully experienced in The ae 
truction, maintenance of modern wee 
the management of large public 
ngs. 

The tl will be to advise 
the Council upon all matters relating ay the water 
supply of their area of supply all the 
duties devolving on him under the ic Health and 
—_. cts, to devote his a. time to A] duties 

elton, and to other business or 
He will it bolt “mor during the pleasure e 
the ini. Salary £1100 per annum, subject 
ear allowance of 





ER BOX NUMBERS IN 
a, 
_— oe ay = 


“toy from om the Ad verelaar: 
=. , ieee be free 





inted + 





t (at present £55 per annum). a 
£200 = annum will Siso be paid. 
vernment and Other Officers 
n Act, 1922, will vows applicable to the ap 
ment and contributions to the Superannuation Fund 
will be deducted the salary. The candi. 
date will be required to pass a satisfactory medical 
examination. 

Applications, stating previous and present appoint- 
ments, qu tions and any other relevant 
particulars, and accompanied by copies of not more 
bey three recent testimonials, and the names and 

of three wy 1 oo to the 
Town Clerk, endorsed * pointment of W. orks 
Engineer *’ and delivered a the Town Clek’s on 
re 30th June, 1932. 
Canvassing is brokibited and will disqualify. 
R. RONALD H. MEGGES 


‘Town Clerk's Ofies, sie! 
15th Fane 1982. 











HOROUGHLY QUALIFIED 
NEER, preferably 


ignition Engines. Must have been engaged on similar 
work hitherto.—Address, giving full particul 

age, experience and salary required, 8689, The Engi- 
| neer Office 8689 4 


TECHNICAL mes 
with University Degree, 





or 


‘own Clerk. 








21-30, KE- 
echnical Work. 
rience of Waterworks 
particulars 

8683 a 


for Commercial and 
— —— and ex 





8667 ES es 9 A 


Good s.—-Write full 
Sess. The Suginet "Other. 





(jounty Borough of Swansea. | 
/ MAIN DRAINAGE SCHEME. —CONTRACT | 

N Re Dia IRCBD CONCRETE DESIGNER and 
APPOINTMENTS OF RESIDENT [ ENGINEERS AND | DRAUGHTSMAN REQUIRED Temporarily in 


North of England. State full particulars of ex- 
Sou ineite TAPPLIGATIONS: _for the | perience and salary.—Address, P2546, The Engineer 
PPO Office. P2546 a 


a A 
‘IOR RESIDENT ENGINEER : een 
t the rate of £700 per 
(se) 2 “SECTIONAL RESIDENT “ENGINEERS ; | | FOREMAN fo for Small Machine and Erecting Shops, 


* the ot we 
(oc) 3 cE ies: Sa ealaey > the el of district ; ¥ general, with am om 


Precision Work. _ + experience essen 
hs dene af Ge pa OS none yeas. State experience and salary. Addrens, 
period of two —. and the above appointments wil 





le oh (26), Exam., 5 Years 
Bs e-. Siam stract, 
-oute, 
ROU, ITION, home "5 
The Engineer 


a A, 


oto: r Electrical. PRO 
DESIRES to FIND eultabi: 
for <3 Raced 1 Ot ia leaving school. 


alkers, 24 Coleman 
P2536 2 








a ein Ge Age 44, Fully Qualified, 

Uv. A. truction and opera 

tion of aa . Mining - Dower 
plant. rt and river improvement. ctures 
foundations, &c., expert labour control. Aaa dress. 
Passo, ‘The Engi Engineer Office. P2630 B 





NSPECTING ENGINEER. 20 Years’ Kxperieus: 

WORK INSPECTOR. Craigle Craigl Ay Vv a. 
anal ea wv, 

E. 2. eee oS ae 


ONDON UNIVERSITY MAN (28). with Honour: 

B.Sc. (Engineering) and six years’ experience in 

the (estes and construction of steel work, 

will be free shortly and DESIRES ESPONSIBLE 
POST.—Address, BM/BCXO, London, W.C. 1. 








ECHANICAL ENGINEER, Man) Years 

manager on n 28m 

useful SEEKS Postion at home or 

Sheet metal specialist, also heavy mqpatnerenings ep-to. 

date methods.—Adidress, \P2541, The Engineer Office. 
41 B 





ETALLURGIST, Aiz-da- Technical Uni 

versity Degree (Dipl.- ), German 80, 

speaking English, French, Du SERKS ON 
from October ist, 1932. Many years’ 

at home and ABROAD ia MATE. 

'_ Pp and Tesearch . 

CE of materials, HEA TMENT of 

all kinds of steel in factory and laboratory. First- 

efe testi ials.— Address, _ 

P2684 B 





Engineer Office. 


RACTICAL ENGINEER, with Considerable Bre. 
ecutive experience as works manager, 


work, 
Position = cnctneomes works ; exceptional experi. 
ter: combustion engines,—Address, 
Pis42, ‘The Exigineer Ofhes. P2542 & 
JELDING ENGINEER, Specialist, 20 Years’ Ex- 
perience executive gg ta bome oe 
abroad, SEEKS ae 
. organise ‘wudinn ap 














Pases. The Engineer Office. P2544 a 
be terminable b "@ notice on either side. 
- Applicants for the be appotatment of ‘Senior Reaident | 
meer must have undergone a regular course 
ing training and be yay apateneet | 
in the duties os a Resident Engineer thi 
have had special i 


SITUATIONS WANTED. 


CAPABLE ELECTRICAL ENGINEER (28), 
A Grad. LE.E.. SEEKS RESPONSIBLE POST, 
trained to B.Sc. 


f the con- home or abscot. 1 
standard, M.LE.E. (examination), 11 yrs.’ experi- 
. electric, H.T. generating and pneumatic 
ation, maintenance); an able, 
lentious worker of good record.— 
Engineer Office. P2545 B 


a | 
works 





air, and have 
struction of brick and concrete sewers in various | # 
. including waterlogged headings and trenches. | ence - Ny 
for appointments Sectional | plant (erection, 
ve had a good compre-/ steady, ape oo 
hensive ex indicated above. | Address, . The 


t tend peasent askivities. A eas. 
men or ex prese: = 
The Engineer Office. : seis 





PARTNERSHIPS. 





| gg a ag MANUFA’ iG 


OTURIN 
Fv ilaudoo), extending operations, 
ENGINEER to assist management 
Po of Lao ale j— wed Pally 


and prospects. Principal» 
only. Adasen. Passe, 3. The Engineer Office P2539 o 


BUSINES» 
SEEKS PRO. 





experience on lines i 
Applicants for the. appointments of Clerks of Works 
must be thoroughly experienced Clerks of Works and 
= have had extensive experience on large main | 
drainage schemes and be fully competent to so 
any of the works described above. 

Applications must be made on forms to be obtained 
from Mr. J. Richard lef Engineer, Main 
Drainage Scheme, Guildhall, Swansea, to whom appli- 
cations shall be ressed™ : 
dent Engineer,’’ ** 


may 
delivered not later than first post on boaTE. 22nd, 1932 
H. L. LANG 


HIGHLY QUALIFIED ENGINEER, with 
—_ experience of 


both — 5 - ire 
on, drainage, 
know- 


Tedee of cont Posies I in Todi “Afri a on the 
indie, Afton ces? pre- 
tendon “heed 


quarters, where his 

| initiative and — experience can be 

fully utilised. it tials given. 
Address, P8602, Engineer Office. 

Town Clerk. 2s 


ae G FIRM of voy Standing. 
‘4 with wel a a works PENING for 
TLEMAN capital and saleabie 
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A Seven-Day Journal 


Profit-Sharing in 1931. 


A NET decrease of eight schemes is reported by the 
Ministry of Labour in its profit-sharing and co- 
partnership statistics for 1931. At the end of the 
year 493 schemes in all kinds of undertakings were 
known to have been in operation. There were approxi- 
mately 477,000 workpeople employed by the firms 
concerned, and 233,000 were eligible to participate. 
In the 419 schemes for which certain details are 
available, a total of 195,400 participating employees 
received an average bonus of £10 0s. 10d., giving a 
percentage addition to earnings of 5-3. In businesses 
other than co-operative societies there were 324 
schemes, with 199,100 participants out of 441,300 
total employees, in operation at the end of the year. 
Details are available of 251 schemes, which provided 
an average bonus of £10 19s. 7d., or 5-4 per cent. 
addition to wages to 161,400 participants. The firms 
organising these schemes employed approximately 
255,700 workpeople. In the metal, engineering, and 
shipbuilding group of trades for which details are 
given, 29 schemes resulted in an average distribution 
of £3 11s. 10d., or 2-9 per cent. addition to earnings, 
to the 14,300 employees eligible to participate. In 
this group 47 schemes were known to have been in 
operation at the end of the year, the participants 
numbering 19,400 out of a total of 72,500. The 
Ministry reports the introduction of one new scheme 
during the year. It concerned a metal-smelting 
business, there being approximately 800 workpeople. 
Under this scheme the employees will receive a 
percentage on earnings equivalent to the excess above 
5 per cent. paid on ordinary share capital. Six 
schemes, with about 1900 participants, were dis- 
continued during 1931. One scheme was in con- 
nection with an ironfounding concern and another 
with a gas undertaking. The reason for the with- 
drawal of one scheme is stated to have been amalga- 
mation with another firm ; in three others it was due 
to the economic depression ; while dissatisfaction of 
the employers with the results and the substitution 
of a system outside the definition of profit-sharing 
account for the remaining two. 


Obsolete Ships. 


ACCORDING to our contemporary, the Shipping 
World, important decisions which may affect the 
future of merchant shipping were taken at a private 
conference of the Executive Committee of the Baltic 
and International Marine Conference, which was held 
on the German liner “ Europa” last week. The 
chairman was the President of the Conference, Mr, 
W. A. Soutar, and British shipping was well repre- 
sented. It was considered that a policy of scrapping 
the tonnage in excess of trade requirements was more 
likely to succeed than was a general scheme for the 
laying-up of such tonnage. The two principal 
difficulties to be faced in formulating any such scheme 
were recognised to be the finding of the money to 
finance the project, and the economical disposal of 
the very large quantities of scrap metal which would 
most likely thereby be created. It was proposed that 
the money should be raised by levying special dues 
on all shipping, both national and foreign, calling at 
the ports of the countries concerned, and that if 
found practicable such dues might be spread over a 
period of three years, in which case they would be 
small. The conference considered that it would be 
necessary to store the scrap material and to release 
it as required. One advantage of the scrapping 
scheme discussed would be the relief of unemploy- 
ment in the shipbuilding industry by employing 
shipbuilding men on ship-breaking operations ; and 
another would be a putting to an end of the practice 
of selling obsolete tonnage to countries with a low 
standard of wages, with as a result the frequent 
undercutting of freight charges by ships operated by 
shipowners of such countries. 


The French Line Cabin Ship Champlain, 


THE 28,000-ton, 640ft., cabin-class twin-screw 
liner ‘‘ Champlain,” which left Le Havre at 1 p.m. 
on Saturday last for Plymouth and New York, 
marks a distinctive addition to the famous ships of 
the French Line fleet. Like many of her sisters, 
she was built and engined at St. Nazaire by the 
Chantier et Ateliers de St. Nazaire Penhoét. In 
order to mark her maiden voyage a party of British 
guests, representing travel, transport, and shipping 
interests, were invited by the Compagnie Général 
Transatlantique to accompany the liner from Le 
Havre to Plymouth, which was reached late on 
Saturday evening last. The party was welcomed by 
Director Hermann du Pasquier, of Le Havre. Mon- 
sieur P. de Malglaive, assistant general manager, 
Paris, and Monsieur J. Morin de Linclays, secretary 
general, Paris, along with Monsieur P. C. Le Brun, 
and Mr. G. C. Rhodes, directors of the London com- 
pany. The voyage was a smooth and pleasant one, 
and the excellent passenger accommodation and 
effectively decorated public rooms were greatly 
admired. A pleasing feature of the ship is the generous 
provision of deck space for all classes. The top 








sun deck extends from the funnel casing right aft, 
and is unencumbered by fans and air heating 
appliances, which are neatly housed in special rooms 
on either side of the ship forward on a lower deck. 
The propelling machinery comprises a twin-screw 
arrangement of 24,000 S8.H.P. Parsons three-stage 
turbines, which take superheated steam from six 
Penhoét oil-fired water-tube boilers operating at 
400 lb. per square inch, and a steam temperature of 
662 deg. Fah. The auxiliary generators, three in 
number, each have a normal output of 900 kV, and 
were supplied by Allens, of Bedford. They are the 
largest of their type afloat. An outstanding feature 
of the new liner is her single streamlined funnel, with 
a smoke cowl, the object of which is to deflect the 
smoke and gases from the sun deck. The ship has 
a designed speed of 20 knots, and during her trials 
a speed of 21 knots was attained. 


Oil Engines at Bedford. 


On Tuesday last, June 21st, a party was invited 
by W. H. Allen, Sons and Co., Ltd., to visit the 
Queen’s Engineering Works at Bedford, and to 
inspect in course of construction and under test a new 
series of high-speed airless-injection heavy-oil engines 
which have been designed for rail traction, marine 
propulsion, and power station work. The party 
attending the demonstration was received by the 
chairman of the company, Mr. Richard W. Allen, 
who was accompanied by his co-directors, Mr. Harold 
G. Allen and Mr. Rupert 8. Allen, and members of 
the administrative and technical staff. After luncheon 
the party divided into groups and passing through 
the various sections of the works met in the oil 
engine testing department, where several engines 
were seen running. In all departments we noticed 
the increasing use of fabricated steel construction, 
which was, perhaps, most strikingly exemplified 
in the new engine for three oil-electric locomotives, 
which, in conjunction with the B.T.H. Company, 
are being supplied for heavy shunting service at the 
Ford Motor Company’s Dagenham works. The 
engines are six-cylinder units, each with a designed 
output of 150 B.H.P. at a normal speed of 550 r.p.m. 
They are of the trunk-piston type, and operate on 
the four-stroke principle with airless-injection. By 
means of a patented pneumatic contactor system, 
they can be run under governor control at 550, 
350, 250 and 150 r.p.m., and embody many 
ingenious points in design. Other units included 
high-speed propelling engines for trawlers and coal 
barges, and some interesting engines for the power 
station of a block of residential flats, which were 
outstanding by reason of their very quiet running. 
In addition to the new engines we have referred to, 
which enable a greatly increased power to be obtained 
with much smaller engine weights, and proportionally 
lower costs, we were glad to observe, going through 
the shops, a wide range of turbines, pumps, and con- 
densers, and some new designs which bore evidence 
of the spirit of initiative which is so charactistic 
of the firm’s work. 


Proposed Nanking-Pukow Train Ferry. 


WE are informed that the Chinese Government 
Purchasing Commission has placed a contract with 
Dorman, Long and Co., Ltd., for the construction of 
the two approach bridges for the Nanking—Pukow 
train ferry. Each approach will consist of four spans 
of 154ft. with 20ft. between trusses, widening out to 
44ft. on the river span to accommodate three tracks 
leading to the ferry boat. The steel work will 
be manufactured at Dorman, Long and Co.’s works 
at Middlesbrough, whilst Thos. Broadbent and Sons, 
Ltd., will be responsible for the operating machinery. 
The Yangtse River at the ferry crossing has an 
extreme variation in water level of 28ft., with a daily 
variation of lft. to 3ft. The four spans which will 
connect the ferry boat to the shore on either bank 
will be carried on long screws. These screws are to 
be electrically operated, and will be interconnected 
in such a way that whatever the water level the neces- 
sary gradient will be produced over the spans from 
the shore to the ferry boat. The machinery for 
operating the screws will be situated on the top of 
the steel towers over the bridge piers. The ferry 
boat will be connected to the end of the river by an 
adjustable “ apron’ which will take up any minor 
variations in level of the deck during loading. 


Reorganisation of the Iron and Steel 
Industry. 


In connection with the movement to reorganise 
the iron and steel-producing industry, Sir Charles 
W. Wright, chairman of Baldwins, Ltd., has accepted 
the invitation of the Import Duties Advisory Com- 
mittee to serve on the National Committee of Iron and 
Steel Producers. The four Regional Committees 
have elected their chairmen as follows :—-North-East 
Coast, Mr. E. J. George, Consett Iron Company, 
Ltd., Consett, Co. Durham; Scotland, Mr. John 
Craig, Colville, Ltd., Glasgow; Midlands, Captain 
R. 8. Hilton, United Steel Companies, Ltd., Shef- 
field ; South Wales, Sir John Field Beale, British 
(Guest, Keen, Baldwins) Iron and Steel Company, 
Ltd. At a meeting last Friday under the chairman- 
ship of Mr. C. Mitchell (chairman of the National 
Committee), the following were elected as Chairmen 





of the Special Industries Committees :—Wrought 
iron industry, Mr. C. E. Lloyd, N. Hingley and 
Sons, Ltd., Dudley; special steel industry, Mr. C. 


W. Kayser, Kayser, Ellison and Co., Ltd., Sheffield ; 


armament and heavy forging industries, Mr. 
A. J. Grant, Thomas Firth and John Brown, 
Ltd., Sheffield ; steel castings industry, Mr. 


H. G. Stobart, chairman, General Steel Castings 
Association. With further reference to the steel 
castings industry, we learn that a circular has been 
issued on behalf of the General Steel Castings Asso- 
ciation to the owners of all carbon steel casting works 
in England, Scotland, and Wales, asking whether 
they would be prepared to sell their works for dis- 
mantling in order to get rid of redundant capacity. 
From the nature of the inquiry, it may be inferred 
that the intention is to follow the example set by 
National Shipbuilders Security, Ltd. 


Sugar Machinery. 


In reviewing the work of the past year at a meeting 
of shareholders held on Tuesday, 2Ist inst., Mr. 
Charles Day, chairman of Mirrlees, Bickerton and 
Day, Ltd., said the political unrest in so many coun- 
tries, the insufficient distribution of gold, and severe 
taxation, were the main causes of the world-wide 
stagnation of trade; but notwithstanding the severe 
trade depression in this country, the conditions here 
were far better than in most other countries, and the 
reputation of Great Britain was even higher than 
hitherto. He said the sugar machinery section of 
The Mirrlees Watson Company's business had been 
fairly well employed, two very large cane-crushing 
plants having been supplied to a factory in Natal, 
while orders for six complete sugar factories had 
been received from India, where the Government 
had taken active steps to encourage the growth of 
sugar cane instead of cereals and other crops. To 
help in this direction, the Indian Government had 
increased the import duty to more than double on 
crystal sugar, of which about 1,000,000 tons were 
imported annually from Java, Formosa, &c. This 
action had greatly encouraged the cultivation in 
India of sugar cane and production of crystal sugar 
and had resulted in the orders just mentioned. 
Altogether seventeen factories had been ordered. 


Richardsons, Westgarth and Co., Ltd. 


In the report of the directors of Richardsons, 
Westgarth and Co., Ltd., for the year ending 1931, 
it was stated that of the three works owned by the 
company, one alone, that at Hartlepool, had been 
employed, those at Middlesbrough and Sunderland 
having been practically closed since the early part of 
1930. The last contract for marine engines was 
received in July, 1930, when the order was secured 
for the quadruple-expansion engines of two large 
whaling factory ships. The delivery of these vessels 
in June and August of 1931 marked the completion 
of all marine work on order, and the company had 
since been dependent upon land contracts and repair 
work, which was, however, insufficient to keep even 
one works employed to normal capacity. In spite of 
the unchanged outlook in the shipbuilding industry, 
preparations had been made in anticipation of a 
trade revival. Owing to the continued depression of 
the marine engineering industry, the further develop- 
ment of the company’s land work department had 
been under consideration, and arrangements had been 
practically concluded with Messrs. Brown, Boveri, 
of Switzerland, whereby it was hoped that there 
would be a considerable increase in the company’s 
production of turbo-alternators and auxiliary plant 
for use on land, 


Economies in Road Transport. 


REPLYING to a discussion in the House of Commons 
on Tuesday on the Vote for the salaries and expenses 
of the Ministry of Transport, Mr. Pybus said that the 
road schemes proposed by the late Government 
represented an estimated expenditure of £60,000,000. 
These schemes had been designed to reduce unem- 
ployment, but they only gave work to one-third of 
1 per cent. of the industrial population. The present 
Government did not consider that a road or a bridge 
was a suitable basis upon which to build, an un- 
employment policy. Accusations had been preferred 
against the Ministry that its selection of works for 
retention or stoppage had been haphazard ; actually, 
it had consulted every County Council and local 
authority in order to produce a tentative list that 
would be within the financial limits imposed by the 
Government. It had then discussed the proportions 
in which the money should be allotted to buying land, 
compensation of owners, and demolition of buildings. 
Under the late Government’s scheme, the suggested 
improvement at Elephant and Castle, for example, 
was to cost £2,000,000, and of that no less than 
72-3 per cent. was to be spent on property and only 
27:7 per cent. on employment. Such a policy was 
unacceptable to the present Government, with the 
result that commitments had been reduced by 
between £35,000,000 and £40,000,000. Maintenance 
of highways was a costly item, chiefly owing to the 
damage caused to road beds by heavy vehicular 
traffic. Researches had been made into road surfac- 
ing, and a new technique was growing up all over the 
world. It was an extremely technical subject, and , 
in his opinion merited a new technical department. 
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Three-Cylinder Express Engines: 
Philadelphia and Reading Railroad. 
By F. W. BREWER, A. Inst. Loco. E. 


In the years 1909-12 four very interesting three- 


cylinder non-compound express engines of consider- | 


able size and power were put into service on the 
Philadelphia and Reading Railroad of America. 
Three of the engines were “ Atlantics,’’ or 4—4-2’s, 
and one was a 4-6-0, each locomotive being the first 
representative of its particular wheel notation to be 
fitted with a third cylinder, although not the first, 
independently of the wheel arrangement, to have 
three cylinders, in the United States. For several 


G.W.R. so far not having built any such engines. | ‘ 675,” 


and had 6ft. 2in. driving wheels. Each 


On the other hand, the idea of adding an extra/| engine was fitted with a large boiler of the Wootten 


cylinder was revived in America as long ago as 1880, 
in four 0-4-0 shunting engines, which had been built | 
by the Pennsylvania Coal Company for service in | 
connection with its mines. These engines were 


| designed by Mr. J. B. Smith, the coal company’s 
who, some twelve years later, also | 


superintendent, 
designed a three-cylinder 4-4-0 for the Erie and 
Wyoming Valley—now Erie—Railroad. This engine 
was constructed by the Dunmore Iron and Steel 
Company in 1892, and during the same period the 
same railway applied the triple-cylinder plan to four 
0—-8—0’s, and in 1894 to three 2-6-0’s. These three 
last-mentioned engines were constructed by the 


Baldwin Locomotive Works, and had 17in. by 24in. | 











THREE - 


reasons, as will be seen, these Reading examples 
constituted a noteworthy link in the history of the 
type. At that period, the employment of triple 
cylinders in American locomotives was still quite 
exceptional, and in order to understand the then 
position of the matter, it will be as well to point out 
what had been previously done in the same con- 
nection. 

Briefly, the introduction of the three-cylinder simple 
type in America was contemporaneous with its 
appearance in Great Britain, but, as in the case of 
the latter country, the type made no headway at the 
time. The pioneer example in the United States was 
a 4-4-0 engine built, or perhaps more accurately, 
rebuilt, by the Philadelphia, Wilmington, and Balti- 
more Railroad—now absorbed in the Pennsylvania 
lines—either in December, 1847, or in January, 1848. 
It was, however, preceded in England by Stephenson 
and Howe’s patented three-cylinder passenger engine, 
which, constructed in 1846, was ready for trial early 
in 1847. Here the higher cost of such a locomotive, 
as compared with one having two cylinders only, 
retarded the further development of the matter for 
more than fifty years, whilst in America the strong 
prejudice which eventually manifested itself against 
the employment of crank axles had a like effect. 
Many “ inside-connected ” two-cylinder engines were, 
nevertheless, built there until about 1853, when the 
standard so-called “ American” type, with a pair of 
horizontal outside cylinders, as evolved by Rogers, 
began to be adopted, and finally decided the question, 
the inside cylinder engine being thereafter gradually 
discarded. 

In the United States the object of adding a third 
cylinder appears to have been the same as that of 
to-day, namely, to obtain a better turning moment 
of the cranks. It differed from the end sought in the 
design of the Stephenson and Howe engine, in which 
the aim ,was simply to eliminate the swaying couple. 
For this purpose, the two outside cranks were dis- 
posed on the same corresponding centres, and moved 
together as one, and the single-throw middle crank 
was set at an angle of 90 deg. to the two external 
cranks. This engine, which was entirely reconstructed 
by the Stephensons in 1852, remained a three-cylinder 
one until 1860, when it was converted to the ordinary 
two-cylinder type. 

Without going minutely into the history of the | 
subject, it may be mentioned that the next triple- 
cylinder example in Great Britain was Mr. James 
Holden’s purely experimental 0-10-0 tank engine, | 
of 1902, on the erstwhile Great Eastern Railway, 
but the latter-day adoption of three high-pressure | 
cylinders in reality dates from 1909, the credit for 
which was due to Mr. Wilson Worsdell, of the former 
North-Eastern Railway, and to his successor, Sir | 
Vincent Raven. The practice then instituted after- 
wards extended to several other lines, including one 


Scottish railway. At the present time collectively, a | power. 


very large number of three-cylinder simples are 
running on three of the grouped lines, viz., the 
L.M.S.R., the L.N.E.R., and the Southern, the 


-compound locomotives. 


CYLINDER 4-6-0 EXPRESS ENGINE 


cylinders, 4ft. 9in. coupled wheels, 150 lb. pressure, 
and a weight, minus the tender, of 56} British tons. 
Chronologically, the four Philadelphia and Reading 
engines came next—in 1909-12—and they were 
therefore coeval with the reintroduction of the three- 
cylinder high-pressure engine, as an accepted type, 
in Great Britain. In size, weight, and power, the 
Reading locomotives were far ahead of the Erie and 
Wyoming Valley examples. Their average weight, 
for instance, without the tender was 100 British 
tons. They were, however, especially remarkable for 
having two different kinds of valve gear; also, as 
regards three of the engines, for having what in those 
days were very high working pressures for non- 
Some misconception seems 
to have arisen in regard to these fine locomotives, 


| drive. 


type, 5ft. Sin. in diameter outside in “No. 303,” 
and 5ft. 6in. in the others, having a long and wide 
| fire-box, and the driver’s cab placed in a midway 
position over the boiler. The length of the boiler 
barrel between tube plates was, in “No. 303,” 
15ft. 3in.; in ‘ No. 344,” 16ft.; and in “ No. 300” 
and “No. 675,” 15ft. 6in. The grate area was 
90 square feet, except in the case of ‘‘ No, 344,” in 
which it was 94-5 square feet. 

** Atlantic No. 303,’’ the initial engine, had three 
18}in. by 24in. cylinders, a steam pressure of 226 lb. 


| per square inch, and a total heating surface of 2850 
| square feet. 


The weight of this engine, including 
52 tons 9 cwt. on the four-coupled wheels, was 
100 tons 19 cwt. The cylinders of the two other 
4-4-2’s, “No. 300” and “No. 344,” were 19in. by 
24in., and the working pressures were respectively 
240 Ib. and 2301lb. The total heating surface of 
‘“* No. 300” was 3345 square feet, and that of “ No. 
344” 3018-5 square feet. In running order, “ No. 
300” weighed 99 tons 1 cwt., of which total 56 tons 
13 cwt. were available for adhesion, but no official 
record is extant of the weight of “ No. 344” at that 
time. As a matter of fact, the latter was not then a 
brand new engine, but was one rebuilt with three 
cylinders and new motion, identical with those parts 
in the other engines. It was also equipped with a 
Schmidt superheater when being reconstructed, and 
was the first Reading engine to have one, but the other 
engines were fitted with waste-heat superheaters 
designed by Mr. Taylor, and placed at the back of the 
smoke-box, the boiler barrel being divided by an 
intermediate tube plate, the tubes being therefore 
expanded in three flue sheets. The heating surface 
of the Schmidt superheater was 791-6 square feet, 
and that of the Taylor apparatus 684 square feet. 

In the case of the 4-6-0, the three cylinders were 
again 19in. by 24in., and the working pressure was 
240 lb. per square inch. The total heating surface 
amounted to 2983 square feet. The weight of this 
engine was 101 tons 4 cwt.; weight on six-coupled 
wheels, 77 tons 1 ewt. 

It may be of interest to add that the diameter of 
the blast nozzle of ‘‘ No. 303°’ was 6in., and that of 
the nozzles of the other engines, 6}in. 

All four engines had inside admission piston valves. 
The Joy motion was employed for operating the valve 
of the single inside cylinder, and the Walschaerts 
gear for actuating the valves of the two outside 
cylinders. The three cylinders were arranged in line 
transversely, and were horizontal, with a divided 
The middle cylinder was connected up to the 
leading pair of coupled wheels by a balanced crank 
axle, and the external cylinders to crank pins on the 
second pair, the three cranks being arranged at an 
angle of 120 deg. to each other. 

In consequence of the operation of a Federal law 
governing the factor of safety of steam boilers, the 
working pressures were subsequently lowered to 
215 lb. per square inch. Schmidt superheaters were 
fitted, in December, 1915, to ““ No. 303” and “ No. 
675,” in place of Mr. Taylor’s device, while these 
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THREE-CYLINDER 4-4-2 EXPRESS ENGINE 


| and were completed in 1909, 1911, and 1912 respec- | 


the history of which is but indifferently known here, | engines were still of the triple-cylinder order, and to 
but which, by the kindness of Mr. I. A. Seiders, the | ‘‘ No. 300” in April, 1917, after the latter had been 
present superintendent of motive power and rolling | rebuilt with only two cylinders. 
equipment of the Reading lines, the writer is enabled| In point of speed and smooth running, the perform- 
to bring up to date. It may be stated at once that | ance of the Reading three-cylinder locomotives was 
all four engines are now running with two cylinders | entirely satisfactory. The 4-4-2’s were used on the 
only, and the reason for this conversion will be duly | Atlantic City expresses of the Philadelphia and 
| given further on. Reading Railroad, on which service they frequently 
As already indicated, three were 4~4-2’s while one | reached, and maintained for several consecutive 
was a 4-6-0. All were turned out at the Reading | miles, authenticated speeds ranging from 90 to 95 
_ shops of the railway company, and were designed by | m.p.h. 
| Mr. H. D. Taylor, the then superintendent of motive| After being at work for about five years the four 
The “ Atlantics,’’ which had 6ft. 8in. coupled | engines were converted to the ordinary two-cylinder 
wheels, were numbered “ 303,”’ “‘ 300,” and “‘ 344,” type, “No. 303” being so altered in September, 
1916; “No. 300” in April, 1917; “No. 344” in 
tively. The 4-6—0 was built in 1911. It was numbered | June, 1917; and “No. 675” in July, 1916. As 
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converted, “‘ No. 303” and “* No. 300 ” each weighed 
97 tons 2 cwt.; “ No. 344" weighed 100 tons 9 cwt.; 
and “‘ No. 675°’ turned the scale at 98 tons 13 cwt. 
All had new cylinders, 22in. by 26in., and all had— 
and still have—a boiler pressure of 215 lb., the four 
engines being still in service. The total wheel base 
of “ No. 303,” “‘ No. 300,” and “ No. 675” is 28ft., 
and that of “ No. 344” 29ft. 3in. 

The change made from the triple-cylinder to the 
two-cylinder variety was brought about by crank- 
axle trouble. Tho crank axles, it seems, were con- 
structed of three pieces. The centre pin and two 
crank cheeks were formed out of a single ingot, and 
the two outside axles were pressed into the cheeks. 
This turned out to be a very costly and unsatisfactory 
method of construction. The axles failed from time 
to time, and owing to the expense and delay involved 
in replacing them, it was deemed preferable to rebuild 
the engines with two cylinders only, and with straight 
leading coupled axles. If any other three-cylinder 
engines were to be designed by the Reading Com- 
pany at any future period, the crank axles would, it is 
officially stated, be of five-piece construction. But, 
apart from the disability in question, the engines 
ran well, and acquired an excellent reputation for 
their high speed qualities in their three-cylinder form. 

During the same—1909-1912—period, in which 
they were originally put into traffic, the company 
also built some two-cylinder engines, which, except 
for the differences incidental to the smaller number of 
cylinders, and the absence of the Joy gear, &c., were 
similar to ““ No. 300” and “ No. 675,”" and worked 
at the high pressure of 240 lb. per square inch. The 
two-cylinder examples were ‘‘ No. 301” and “No. 302,” 
which were 4—4-2’s, and “ No. 676,” which wcs a 4-6-0. 

When new, the three-cylinder engines had double- 
bogie tenders holding 7000 gallons of water and about 
9} British tons of coal. 

At the time referred to, these Reading engines 
constituted a notable departure from conventional 
American locomotive practice, and their history is 
therefore of no little interest to-day, when the em- 
ployment of a third cylinder is by no means unusual. 

The writer’s thanks are due to Mr. I. A. Seiders for 
the information supplied, and for the photographs of 
“No. 303,” a 4-4-2, and “No. 675,” the 4-6-0, 
as originally built with triple cylinders, which are 
reproduced with this article. 

It may be added that the P.W. and B. Railroad 
apparently had two, and possibly three, engines of 
three-cylinder kind in the 1847-48 period. 








The Estimation of Gas Turbine 
Nozzle Throat Area. 


By GEORGE G. McDONALD, B.Se., A.M.LN.A. 
(James Watt Engineering Laboratories, University of Glasgow). 


Ir is well known that the efficiency of the 
“ entrance "’ or convergent portion of the convergent- 
divergent steam nozzle is very nearly unity. The 
practice of designing the throat area of such a nozzle 
on the assumptions that adiabatic expansion takes 
place between inlet and throat and that equality 
between the “stream velocity ’’ and the “local” 
velocity of sound occurs at the latter section is thus 
justifiable and leads to reasonably accurate results. 

It would appear, however, from the relatively low 
values of the “ velocity coefficient’ obtained by 
Dr. E. C. Wadlow* in his experiments on the nozzle 
flow of high-temperature combustion gases, that the 
efficiency of the convergent-divergent gas nozzle is 
considerably lower than that of similar steam nozzles, 
and it is reasonable to suppose that the efficiency of 
the entrance portion of the former nozzle will be 
appreciably less than unity, and that in its design 
the assumptions of adiabatic expansion in the 
entrance, and acoustic conditions at the throat, are 
no longer valid. 

In the present note, expressions for the conditions 
existing at and in the neighbourhood of the throat 
of a gas nozzle for both ideal and polytropic expan- 
sions are stated, and a comparison is made of nozzle 
throat areas, for the same mass flow, as calculated 
first of all assuming that the expansion in the entrance 
is adiabatic, and then, taking the efficiency of the 
nozzle entrance into account. The difference is 
shown to be far from negligible, the area of the throat 
of the inefficient nozzle being large: than that of the 
ideal nozzle, by an amount equal to about two thirds 
of the percentage difference between unity and the 
entrance efficiency of the former nozzle. It is 
suggested that in view of this difference the effect of 
nozzle entrance efficiency is important enough to be 
taken into account in the design of gas turbine 
nozzles. The entrance efficiency of a convergent- 
divergent gas nozzle could as a fairly good approxi- 
mation be assumed to be the same as the efficiency 
of a simple convergent nozzle having a form similar 
to the convergent portion of the convergent-divergent 
nozzle, and expanding from the same initial conditions 
to a pressure slightly above the critical pressure. 


FRICTIONLESS EXPANSION OF A PERFECT GAS IN AN 
IpEAL Nozzxe. 


Consider the adiabatic expansive flow of a perfect 
gas (y=Cy/Cy=constant) from rest under initial 


* Proc. Inst. Mech. E., 1928, page 405 et seq. 


conditions of absolute pressure pi, absolute tempera 
ture Ti, density pi, and velocity (U,=0), respectively 
—to final conditions py, Ty, ps, and Us,—the expan- 
sion proceeding according to the law 


(1) 


The following well-known relationships apply at 


y 
p=e Xconstant 


the *‘ throat ’ of the ideal nozzle :— 
Pta pi (= ‘p ; . (2) 
» ‘ 
Via ri (= ) (3) 
9 ! 
ote . ~ y~1 4 
pla= pi (. rs ) (4) 


Uta= Ata (5) 


2yRT ‘y' 
y+! 
where pra, Tta, pta, Ute, and At represent the abso- 
lute pressure, absolute temperature, density, stream 
velocity, and acoustic velocity respectively at the 
throat, R being the gas constant. The throat area 
Ata, necessary for dealing with Mlb. of gas per 
second is 


the “ throat ” or section of critical form, at which the 
cross-sectional area of the nozzle attains its minimum 
value, and the rate of mass flow, its maximum value ; 
and secondly, a section of critical velocity at which 
the stream velocity equals the “local acoustic 
velocity '’ or the velocity of sound in the gas under the 
temperature conditions at the section. This critical 
velocity section is situated at a short distance down- 
stream from the throat, in the diverging portion of 
the nozzle. In adiabatic expansion, however, the 
critical velocity section coincides with the throat. 

The pressure p¢ at this critical velocity section can 


be shown to be 
2 nm 
Pe pi(— i) : 


and the absolute temperature T, at the same section 


f + 
T= 1 (—5) ‘Weaas 


and the stream velocity U, and acoustic velocity A¢ 


are 
a 27RTi\? 
Ue=Ae= (22%) 
y+1 


The area A; of the throat of the imperfect nozzle is 


(14) 


(15) 


(16) 





Aw=M | pta Uta = M/ pi (= ) “2x2 Sy. (6) 


Fig. 1 shows the path itafa traced out on the 
temperature-entropy field by the state point of the 
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gas for the type of expansion considered. The points 
itafa represent respectively conditions at the inlet, 
throat, and outlet sections of the nozzle. 


PotyTrRopic EXPANSION OF AN ACTUAL Gas IN AN 
Impervect Nozzte ENTRANCE. 


Assume in this case, for simplicity, that the ratic y 
of the specific heats of the actual gas is sensibly con- 
stant throughout the expansion. Suppose the expan- 
sion to begin under the same conditions, pi, Ti, pi 
(Ui=0) as in the ideal case, and to end under con- 
ditions py, Ty, pf, and Us. Also assume the flow in 
the entrance to be represented by 


p=pe" X constant ; (7) 
in which n the index of the polytropic expansion is 
assumed to be constant, and to have some value 
between 1 and y, depending on the value of », the 
efficiency of the entrance of the nozzle. 

It-can be shown that n is given in terms of 7 and y 
by 

ytl+a(y—) 
ey +l —m (y—D) (8) 

The following expressions can be derived repre- 
senting the conditions at the throat of the imperfect 
nozzle :- 





pre (2 , ae (9) 
Tr T: (— ) (10) 
ee n (25) ae (11) 
A=(228 7)! hae (13) 


where pr, Ti, pt, Ur, At have the same meanings as in 
the ideal case. 

It may be stated as a matter of interest that in the 
type of polytropic expansion considered here there 


“e 








first, 


exist two “critical sections”’ in the nozzle: 





then 
2 Lie eg 
= )e (31RD ean 
n+ (y—1) (n+-1) 
Fig. 2 illustrates the polytropic type of expansion, 
which commences at i, passes through the throat 


Ar=M / ¢¢ U:=M / pi ( 
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point ¢ and critical velocity point c respectively, and 
finishes at f. 


Comparison BETWEEN AREAS OF IDEAL AND 


ImperFect Nozzie THROATS. 


Taking as an example the case of a gas turbine 
nozzle for which y= 0-95, dealing with a gas for which 
y=1-4 and constant, n is found from (8) to be 1-375, 
and the ratio A;/Aw from (17) and (6) is found to be 
1-035, showing that when ideal expansion is assumed 
the throat area is underestimated by about 3} per 
cent. for the chosen values of entrance efficiency and 
specific heat ratio. 








ACCELERATED weathering tests made by the American 
Bureau of Standards with a humid gas mixture of | per 
cent, SO,, 5 per cent. CO,, 94 per cent. air at temperatures 
above 50 deg. Cent., duplicated the pitting of tinned copper 
and the furrowing of copper at a copper-solder junction, 
such as occasionally occurs in copper roofing material 
during service. The phenomenon is associated with the 
formation of copper-tin alloys at the junction of the 
copper with the tin or solder. These alloy layers are brittle 
and cracks are easily formed. The exposed copper forms 
the anode of a galvanic cell with the alloy in the presence 
of suitable solutions and is corroded. The higher the 
temperature used for tinning or soldering, the greater is 
the tendency for pits and furrows to form by subsequent 
corrosion. The prevention of the formation of such alloys 
removes the tendency of the soldered copper to pit and 
to furrow. The effect of seam corrosion is to reduce the 
strength of soldered joints and to impair markedly the 
fatigue properties of the copper as measured in terms of 
the number of bends required to produce failure. Spilt 
flux, if left in place, causes pitting of copper. This pitting 
occurs under very adherent deposits of copper salts, which 
are not removable by water. The presence of thin oxide 
films on copper brings about deeper pitting. In such 
cases, when sodium-chloride solutions are used, porous 
cuprous-oxide deposits are found under the layer of copper 
salts which causes’the pitting. 
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Electrically-Driven Sugar Cane 
Mills for Natal. 


ln the following article we describe and illustrate a 
large electrically driven sugar cane milling plant, which 
has recently been completed by The Mirrlees Watson 
Company, Ltd., of Scotland-street, Glasgow, and is now 
erected ready for work at the Mount Edgecombe factory 
of the Natal Estates, Ltd., of Durban, South Africa. The 
plant incorporates several new and interesting features, 
and we were permiited, by the courtesy of the builders, to 


motor through a flexible coupling, and the spindle runs 
at 500 revolutions per minute. The renewable cutting 
blades are quite short, are directly attached to the cast 
steel hubs, and are made of shock-resisting steel with a 
cutting edge of hard wear-resisting alloy welded on to it. 


Tue Cane CRUSHER. 

The cane crusher, a view of which is reproduced in 
Fig. 2, has two iron and steel mixture rollers, each 42in. 
diameter with a length of 87in., which are mounted in 
heavy cast steel headstocks. A feature of the crusher is 
to be seen in the cast steel hydraulic pressure regulator 
caps of the latest Mirrlees design. Caps of the same type 











Fic. 1—CANE CARRIER ROLLER 


inspect it on various occasions during its construction and 
assembly in Glasgow before shipment. 

As the drawing reproduced on page 686 indicates, the 
new plant comprises a steam engine driven cane carrier 
with superimposed cane knives. The carrier delivers the 
finely cut cane to a two-roller 42in. diameter, 87in. Jong 
crusher, which is followed in turn by a 50in. by 84in. 
Searby cane shredder and two 36}in. by 84in. three-roller 
cane mills. A view of the plant erected in the maker's 
works is reproduced on 694. The whole of the crushing 
and milling plant is electrically driven through gearing, 
and is complete with intermediate carriers, 
service platforms, &c. The new plant joins up to the 
existing Nos. III., IV., and No. V. mills. 

The history of the Mount Edgecombe plant is an inter- 
esting one. In 1908 the owners ordered from The Mirrlees 
Watson Company, Ltd., the first fourteen-roller sugar 
cane milling plant to be installed in South Africa, the first 
in the world having been supplied by the same firm for 
Java in the preceding year. The rollers of the first Mount 
Edgecombe mills are 32in. in diameter, with a length of 
66in., and they are driven by horizontal steam engines, 
which, it may be stated, have been in regular service since 
they were installed. In 1921 a Searby cane shredder was 
added, and in 1927 a fifth Mirrlees mill, with rollers 36}in. 
in diameter and 84in. in length, was inserted in the train. 
Owing to the steady increase in the cane crop dealt with at 
the Mount Edgecombe factory, the plant had in 1931 to 
grind from 70 to 75 tons per hour of Uba cane, containing 
15 to 16 per cent. of fibre, and when such a duty was 
reached, it was decided to order the new milling plant we 
are describing. The alterations to the plant and the instal- 
lation of the new machinery have all had to be carried out 
between the grinding seasons, and the present new mills 
are now to be followed by the existing third and fourth 
32in. by 66in. mills and the fifth 364in. by 84in. mill. 
At a later date the two small mills will be also replaced 
by 36}in. by 84in. mills, and then the whole of the milling 
train will grind 130 tons per hour of Uba cane of 16 per 
cent. fibre content. 

We shall now describe the new milling plant, starting 
from the cane carrier end. 

AND CANE KNIVES. 


CANE CARRIER 


The cane carrier, which is shown in both plan and eleva- 
tion on page 686, has a width of 84in. and is constructed 
entirely of steel. The carrier framework was fabricated 
in Durban by Messrs. Gilbert Hanner and Co. The carrier 
apron consists of corrugated steel slats, which are attached 
to three strands of bushed roller chain. Fig. 1 shows the 
detailed construction of this chain, which is novel in its 
design. The side bars are cut out by a patented auto- 
matic flame cutting machine from high tensile rolled steel 
angle sections, the wider and thicker side of the section 
forming the deeper side of the link, and the narrower and 
thinner side of the sectiqn the face to which the steel slats 
are attached. The rollers, which are hardened and ground 
have a pitch of 6in. and are 2jin. in diameter and are 
mounted on caze-hardened bushes, which fit over high- 
tensile steel pins. As shown in the illustration, the pins 
are drilled for lubrication and are furnished with nipples 
for grease gun service. Each chain has an ultimate strength 
of 72,000 Ib. 

The cane carrier is operated by a two-cylinder steam 
engine of the enclosed pattern, which drives it through a 
chain and a compound speed-reducing gearing designed 
to give a large range of operating speeds. As shown on page 
694, the revolving cane knives, which are of the Mirrlees 
heavy-duty type, are mounted over the cane carrier 
just above ground level. The knives are protected by a 
steel plate casing furnished with a guard cover, an inspec- 
tion door, and with swing doors adjacent to the inlet side of 
the-cane knives. The enclosing of the knives obviates undue 
windage and prevents cane chips from being thrown out. 
The knives are driven by a 300 B.H.P. direct-coupled 





CHAIN 


are fitted on all the mills. One of these caps is shown in 
section in Fig. 3. The design permits of the leathers 

ing changed in the minimum of time. By simply giving 
a 90 deg. turn to the top cover, which is of the breech 
block type, it may be lifted clear, then the top leather and 
the light brass distance ring may be quickly removed, 
giving access to the lower leather, which is pulled out by 
hooks. After the new leather has been fitted, the regulator 
cap is reassembled in the reverse manner and pressure 
applied. It will be noted that it is unnecessary to disturb 
any of the pipe joints. The lower leather, as shown in 


| Fig. 3, bears against the polished steel ram of the regulator. 


and when this part becomes worn it can be removed and 


sure plate, which is so formed as to give @ positive and stable 
pressure against tipping, whilst it allows for the uneven 
lift of the top roller along its other axis by means of a 
cylindrical bearing surface. 

The gun-metal bearings of the crusher bushes are pro- 
vided with wedge adjustment between the rollers. As 
shown in Fig. 2, the rollers are of a modified “* Krajewski ”’ 
type, the ridges and grooves being arranged circum 
ferentially instead of Scieedinaliy. This particular 
design of roller was patented by Aitken in 1907—British 
patent No. 25,851—and it has recently come into pro 
minence in South Africa. 

The cast steel roller pinions for both the crusher and the 
mills have machine-cut teeth, and are designed so as to 
run smoothly at the varying centres necessitated by wear 
of the rollers and by the rise and fall of the top rollers. 


Fic. 3-HYDRAULIC REGULATOR CAP 


After prolonged service the pimions can be reversed on the 
roller shafts, thereby presenting new driving surfaces, 
enabling them to be employed for a further period of 
service. 

All the shafts of the crusher rollers are of the same size 
and are interchangeable with the mill roller shafts. They 
have journal bearings 19in. in diameter and 28in, in 
length. 

The bearing bushes are water cooled and they have, on 
account of their large size, a positive supply of oil intro- 
duced at both ends of each bearing by means of chain- 
driven mechanical lubricators. The flat sides of the top 
bearing bushes are also lubricated both at the front and 
at the back in order to prevent any undue wear of parts 
and to ensure complete freedom for the rise and fall of the 
roller in the headstock. As our illustrations indicate, the 





Fic. 2—CANE CRUSHER 


repolished or ground, a new bronze backing ring being , crusher is mounted on two heavy cast steel stools, to which 


fitted. The simple operations we have referred to are such, 
it is claimed, as can be carried out in any cane sugar 
factory with the appliances usually provided. 

As will be seen from the regulator cap drawing, Fig. 3, 
and the mill drawing, page 694, the centre line of the mill 
hydraulic regulators is set slightly forward of the centre 
line of the top roller, so that the line of pressure of the ram 
tends to counteract the couple which results from the 
unequal pressures between the top and front, and the top 
and the back rollers. Tipping of the bearing bush which 
would cause it to bind in the headstock is thereby pre- 
vented. The tendency of the top bearing bush to tip is 
also counteracted by the special design of the steel pres- 


are by means of high-tensile stee! 
bolts which pass right through the headstock and the cap. 
A screen of special design is fitted around the lower portion 
of the bottom roller to intercept the crushed cane, which 
would otherwise fall into the bed-plate along with the 
expressed juice. There are also portable guards which 
prevent juice from splashing outside the bed-plate. When 
removed, they allow access both to the juice tray and to 
the lower end of the crushed cane elevator. The crushed 
cane elevator is of the scraper type and conveys the cane 
from the crusher to the feed hopper of the cane shredder. 
It is driven by sprocket wheels and bushed roller chains 
from the bottom roller of the crusher, and a powerful 
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friction clutch permitting of its disengagement, when 
necessary, is provided. 
THE CANE SHREDDER. 
After an experience of over ten years in the operation of 
the Searby shredder dealing with the high-fibre Uba cane 


chaert””’ juice grooves, which are */,,in. in width, 2}in. 
deep, and 2in. in piteh. The purpose of these grooves is 
to provide at the point of highest pressure a direct path for 
the discharge of the juice expressed. If these grooves were 
not provided the juice expressed at the point of highest 
pressure would either have to force its way back against the 











Ir 














Adjusting Screws 
‘or Anvil Bar 
/ 






































“Tee Exoweee” 


Fic. 4—SEARBY 


of Natal the mill management was convinced of its great 
value for properly preparing the cane for the mills, and in 
the new plant a 50in. diameter by 84in. long Searby cane 
shredder is being installed to replace the existing smaller 
one. It is driven through a flexible coupling by a 350 H.P. 
motor running at 1000 r.p.m. 

The shredder shown in Fig. 4 consists of a series of swing 
hammers of specially hard steel hinged on a rotor and 
housed within a casing in which is mounted a square anvil 
bar with a series of shredder bars spaced parallel with the 
axis of rotation of the hammers. The bars are made of 
hardened steel and extend around a portion of the circle 
swept by the ends of the hammers. The cane enters above 
the anvil bar and is beaten against it by the projecting 
hammers, the disintegrated fibres passing out between the 
shredder bars. The position of the anvil bar is designed 
so that it can be aujusted and is normally set about }in. 
clear of the hammer tips. No juice is extracted or liberated 
during the shredding process. The shredder simply reduces 
the cane to a loose fibrous mass, which readily feeds into 
the first mill, to which it is conveyed by a slat carrier. 
Fig. 5 shows the carriers to and from the shredder in course 
of erection. 


Tae Two Cane MILLs. 

The two mills which are now being installed are of the 
firm’s heavy duty pattern with 36}in. nominal diameter 
by 84in. long rollers, and, as shown on page 694, they have 
headstocks of cast steel mounted on cast iron bed-plates, 
deep sloping juice trays on either side of the mill being 
fitted. The hydraulic Foe regulator top caps, pre- 
viously referred to, and the side caps are made of cast 
steel and are secured with high-tensile alloy steel bolts. 
As indicated, the top cap bolts pass through the cap, 
the headstock and the bed-plate, so that the main stresses 
are taken up, not by the headstock, but by the high-tensile 
steel bolts themselves. 

The arrangement of the trashbar is clearly illustrated 
on page 694. It is of cast steel and is rigidly supported 
on a wide shelf cast on to the headstocks. As shown in 
Fig. 6, both horizontal and vertical adjustments by means 
of jack screws and locking blots are provided. The trash- 
plates, serrated to match the roller grooving, are made 
trom Mirrlees “‘ Wearever ”’ steel, and are secured to the 
trashbars by through bolts of stainless steel. These 
special steel trashplates have been fully tested at the 
Mount Edgecombe factory, one plate having been, we 





incoming feed, so causing the rollers to slip, or would 
on and become re-absorbed by the crushed cane. he 
smaller grooves at the ends of the coarse-grooved rollers 
of the first mill are for the purpose of preventing the cane 


from pressing unduly against the flanges of the rollers. 


Fic. 6-MiULL DURING 


The mill roller bearings are made throughout of hard 
gun-metal and are water cooled, each having a supply of 
lubricating oil at either end. A novel feature of the top 


| roller bearings shown on page 694 is the provision of nitrarded 


steel rubbing plates in the gap of the headstocks in order 
to take the thrust on the top roller bearing bush which is 


Fic. 5—-CARRIERS FOR CRUSHED AND SHREDDED[ICANE 


understand, used for three seasons. During this period 
over 880,000 tons of cane were passed through the one 
32in. by 66in. mill train with very little wear. Fig. 7 
shows the coarse grooving adopted for the mill rollers. 
The grooving of the first mill is of 2in. pitch and that of 
the second lin. pitch. Both the front and the back rollers 
of the second mill have, as shown in Fig. 7, “ Mess- 


caused by the reaction of the more heavily loaded back 
roller. Nitrarded steel, we may remark, is made from a 
special brand of steel manufactured by Thomas Firth and 
John Brown, Ltd., of Sheffield, which undergoes special 
treatment during which it is soaked in an atmosphere of 
ammonia for eighty hours at a temperature of 500 deg. 
Cent. The result is a glass-hard surface which is extremely 





resistant to abrasive wear. The nitrarding treatment is 
carried out by the Mirrlees-Watson Company, Ltd., under 


| licence from Nitralloy, Ltd., the firm being the district 


licencees for this special process. 

The hydraulic accumulators which are indicated in 
outline on page 686 do not call for a special description, 
as they are of the conventional differential pattern, all the 
pressure parts being made of wrought steel. The maximum 
working pressure is 4000 lb. per square inch, which gives 
a maximum loading of 650 tons on each top roller of the 
crusher and the two mills. 


Driving ARRANGEMENTS. 


The cane crusher and the two mills are operated by 
A.C. variable-speed motors through compound reduction 
gearing. In order that the speed of each unit may be 
varied independently as required it has a separate motor 
and gear train. For the crusher the motor has an output 
of 250 B.H.P., while for each of the two mills a 350 B.H.P. 
motor is fitted. All the motors have the same frame size, 


| so that it is only necessary to carry one spare 350 B.H.P. 


| 
| 


| 


motor. The reduction gearing has a ratio of 162: 1 in the 
case of the crusher and 137: 1 for each mill. It consists of 
cast steel double helical machine-cut gear wheels for the 
first and second motions, which mesh with pinions integral 
with the first motion and the intermediate shafts. The 
second motion gears all have a tooth face width of 24in. 
for the crusher and 28in. for each of the mills. For ease 
in transport all the wheels are made in halves and the 
largest of them weigh 12 tons. As will be seen from the 
drawings reproduced on pages 686 and 694, each pair of 
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gears is totally euclosed. The case ws vil-tight, cdust- 
proof, and made of mild steel. In addition to the jointing 
angles, the gear cases are furnished with angle steel ribs 
on all flat surfaces so that resonance effects are counter- 
acted and noise is eliminated as far as possible. Our illus- 
trations show the very complete equipment of service 
platforms and stairways which give easy access to the 
machinery and simplify its superintendence. The gearing 
is supplied with lubricating oil from a motor driven rotary 
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displacement pump complete with strainer and sump 
tank, oil being supplied under pressure to all bearings and 
also to each pair of gear wheels. 

The milling plant we have described is one which is repre 
sentative of the latest practice of the Mirrlees Watson 
Company, Ltd., and is without doubt an outstanding 
example of modern sugar mill equipment. 








Ir has been found necessary to dredge Bowness Bay on 
account of the unusual low level of the water in Lake 
Windermere. 
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Macquorn Rankine.* 
By Sir JAMES B. HENDERSON, D.Sc. 


ly is more than fitting that a tribute should be paid 
in this University to the memory of William John 
Macquorn Rankine, who occupied the Chair of Engineering 
from 1855 until his death in 1872. On the occasion of 
the Rankine Centenary in 1922, the late Professor Barr, 
a most distinguished follower of Rankine in the professorial 
chair, gave an address to the Royal Philosophical Society 
of Glasgow, which is an excellent appreciation of the man 
and his work. In that address Professor Barr deplored 
the fact that no life of Rankine had been written by one of 
his contemporaries to give us a lasting impression of the 
man and his times, such as was written of Lord Kelvin 
by Silvanus Thompson. Practically the only published 
records of the life of Rankine consist of a two-column 
obituary notice in the Glasgow Herald written by Professor 
Tait, of Edinburgh, which was republished and enlarged 
as an introduction to Rankine’s ‘‘ Miscellaneous Scientific 
Papers,”’ and an article by Maxwell published in Nature 
in 1878, six years after his death.t 

While the material regarding the man, his character, 
his life, his ambitions and the factors and people who 
influenced his life and work is so small, his scientific 
work is so voluminous and so original that it provides 
ample material for an extension of the appreciations which 
have already appeared. In his Centenary Address, 
Professor Barr admitted that lack of time compelled 
him to deal almost exclusively with Rankine’s work 
as an engineer, so on this occasion, while not ignoring 
his contribution to the science of engineering, I propose 
to deal at greater length with some matters to which 
Professor Barr devoted less attention, namely, the great 
problems with which physicists in his day were struggling, 
and the part which Rankine played in their solution. 

But, first of all, it is necessary to give a brief summary 
of his life. Rankine was born in Edinburgh on July 5th, 
1820. His father, David Rankine, had been an Army 
officer in his youth, but had retired and taken to civil 
engineering. His mother was Barbara Graham, a daughter 
of Archibald Graham, of Drumquhassle and Dalmarnock, 
&@ prominent citizen of Glasgow, and one of the founders 
of the Chamber of Commerce and of the Royal Infirmary. 
The Rankines were an old Ayrshire family descended 
from the Rankines of Carrick and the Cochranes of 
Dundonald, while the Grahams traced their lineage from 
Robert the Bruce through the Grahames of Douglaston. 

Of Rankine’s early life little is known. He records 
among his earliest recollections the religious instruction 
given to him by his parents, while his early tuition in 
arithmetic and elementary mechanics and physics was 
obteined from his father. His schooling was brief. He 
attended Ayr Academy in 1828-29, and the High Schoo! 
of Glasgow in 1830. In that year the family removed 
to Edinburgh, but on account of bad health the boy never 
returned to school, and for the next six years his remaining 
elementary education was carried out by private study 
at home, supervised and guided by his father, assisted 
by some tuition in geometry by a Mr. George Lees. 
Rankine records that in 1834—-he was then fourteen years 
of age——‘ My uncle Archibald Graham gave me a copy 
of Newton's * Principia "’ (in the original Latin, of course), 
which I read carefully ; this was the foundation of my 
a of the higher mathematics and dynamics and 
physics. 

For two sessions (1836-38) he attended in Edinburgh 
University the class of natural philosophy under Professor 
Forbes, and classes in chemistry, natural history and 
botany. Professor Forbes was one of the greatest workers 
of the time in the science of heat, and this no doubt 
influenced the later career of his pupil. In his first session, 
when only sixteen years old, Rankine gained the gold 
medal for an essay on ‘‘ The Undulatory Theory of Light,” 
and in the second year he was awarded an extra prize 
for an essay on ‘ Methods of Physical Investigation.” 
In these two years he also read metaphysics and, as he 
afterwards told Professor Tait, ‘‘ wasted’ much time in 
the study of “the theory of numbers.” A different 
side of his many-sided nature is shown during these years 
in Edinburgh by his study of the theory and practice of 
TnUAIC. 

Family cireumstances made it necessary for him to 
adopt a profession, so he joined his father, who was 
then superintendent of the Edinburgh and Leith Railway. 
After assisting his father for a time he became a pupil 
of Sir John Macneill, one of the foremost civil engineers 
of the day, by whom he was employed on various surveys 
and schemes for river improvements, waterworks and 
harbours, also for a time on the Dublin and Drogheda 
Railway. It was while working on this railway that he 
devised his method of setting out railway curves, which 
is still standard and is known to-day as “ Rankine’s 
method.” Up to the year 1848 he seems to have been 
continuously employed as a civil engineer in various 
schemes, but in that year there occurred a sudden change 
which it is impossible to explain. The practical civil 
engineer suddenly becomes the theoretical physicist, and 
from 1848 until he became Professor in 1855 Rankine’'s 
energies seem to have been devoted almost entirely to 
those researches in molecular physics which gained him 
his Fellowship of the Royal Society in 1853. 

The Chair of Engineering in Glasgow University was 
founded by Queen Victoria in 1840, Lewis Gordon, a 
prominent civil engineer of the period, being appointed 
as the first incumbent. In 1855 Rankine acted temporarily 
as a substitute for Gordon with such outstanding success 
that when the latter retired in the autumn of that year 
Rankine was appointed as his ee oop 

Ill-health, however, which had long 
which was possibly accelerated by the al 


him, 
of his PH ca 


* An oration delivered at Glasgow University on June 15th, 
Le at a meeting in C ation of B Re — 
by kind permission of the Vice-Chancellor, Principal R. 8. 
+ Our own obituary notice, published in our issue of December 
27th, 1872, oceupied less than two dozen lines. ‘Sad news,” 
we wrote, ‘is best told briefly.”” For many years Rankine had 





been a frequent writer in our columns, so much so that in con- 
cluding our obit 
of the most val 
and 

shoul 


notice, we referred to him as “ at once one 
and valuable contributors on our staff,” 
ke of his death as leaving in our pages a blank which we 
not easily fill.—Eb. Tur E. 





in 1870 and of his mother in 1871, to both of whom he 
had been most deeply attached, fated that he should 
not long occupy the professorial chair. He suffered more 
and more from acute headaches and latterly from failing 
eyesight, and in December, 1872, when only fifty-two years 
of age, he died of a general decline rather than of any 
specific disease.t 

Such is a brief summary of Rankine’s short life, but 
of the work which he packed into that life volumes could 
be written. In the time at my disposal I can only hope 
to give a mere outline sketch. 

As an illuminating commentary on his work as a whole, 
it is appropriate to remember that when he was appointed 
Professor in this University he was required to pass a 
test of ability, which he did by reading to the Senate a 
Thesis in Latin, the title of which I shall translate as 
“The Harmony between Theory and Practice in the 
Science of Engineering.” In this admirable thesis, which 
is still a classic on the subject, he shows that the gulf 
which had long been sup to exist between theory 
and practice, to the detriment of both, is, in fact, a bridge 
represented by the university professor and student. 
That is to say, he divides the entire science into three 
compartments, with pure science at one end, applied science 
at the other, and the student and professor in the middle 
maintaining communication between the two ends and 
deriving from the results of the theoretical research by 
the physicist those rules and formule which are the working 
tools of the practical engineer. How well he exemplified 
this interpretation of his new duties I hope to show, and 
how well he was qualified to pass judgment in the matter 
we see in the astounding fact that during his own short 
lifetime he actually occupied with distinction all three 
positions in this chain. First, a youth spent in practical 
engineering, then a period of — research in pure 
science, and the evening of his days in the professorial 
chair laying the educational foundation of the science 
of engineering as we know it to-day. 

Of Rankine’s influence as a professor I cannot do 
better than quote a passage from the address by Professor 
Barr, who was well qualified to judge : 


* By | the p pom ne of « suitable course of study, the 
ve and thoroughly scientific — 
— — <m the world-wide putet had d 
researches, Rankine may be said to have created the part ot 
Professor of Engineering Science. There is probably no one 
who is capable o judging of the scope and the soundness of his 
work and the influence he had in the development of engineer- 
ing science, who would contest the claim that may still be made 
for him that he ranks as the greatest Professor of Applied 
Science who has yet appeared.” 


Of Rankine’s work as an engineer the bookshelves 
of any engineer of to-day bear silent witness. His text- 
books on “ The Steam Engine,” “ Applied Mechanics,” 
“* Civil Engineering,” ‘‘ Machinery and Millwork,”’ “* Ship- 
building *’ and ‘‘ Rules and Tables,” may well remain 
classics as long as the world has need of engineers. He 
was undoubtedly the most prolific writer of his time, and, 
indeed, of any time, on engineering subjects, and in many 
sections he was, in fact, creating the science as he wrote. 
These books were all written during the years of his 
professorship in fulfilment of his own definition of the 
office ; but long before that his pen had been busy, and 
from 1842 onwards the “ Transactions "’ of the Institution 
of Civil Engineers, the Royal Society, the Royal Society 
of Edinburgh, the British Association, the Institution of 
Engineers and Shipbuilders in Scotland, of which he was 
the first President, and the Philosophical Society of 
Glasgow contain many papers contributed by him, while 
other contributions to the of Taz Encrveer and 
other technical journals were of almost weekly occurrence. 
Many of his earlier papers on engineering subjects were, 
he records, suggested and inspired by his father, and in 
some cases were the result of their joint researches. Of 
these latter one of the most important is also one of the 
earliest, namely, a paper read before the Institution of Civil 
Engineers in 1843 on joining the Institution as an associate 
at the age of twenty-three, entitled, “‘On the Causes of 
the Unexpected Breakage of the Journals of Railway 
Axles,”’ in which he disproved the then generally accepted 
theory of spontaneous crystallisation of wrought iron, 
and drew attention for the first time to the importance of 
continuity in form and fibre. 

Many of these writings of Rankine’s may appear of 
little interest to-day, but we have to remember that he 
lived in the days of primitive engineering, when things 
were not so obvious as they may now appear. The 
preceding century of great inventions, commencing with 
the invention of the separate condenser for the steam 
engine by James Watt—an invention which . started 
within the walls of the old College in the High-street, 
where Watt worked as an instrument-maker—was just 
giving birth to the industrial revolution of the Victorian 
era. The introduction of cheap power in the form of the 
steam engine and its application to modes of transport 
and to manufacturi previously carried out 
by human or animal ce was creating a demand for 
new and improved machines of all kinds, and also for 
improved roads, railways, bridges, canals, lighthouses, 
and other civil engineering works to ensure cheaper and 
safer transit. This tremendous increase in the industry 
of the nation was actually adding millions to the population 
of the country, and was concentrating that population 
into specialised industrial areas, thus creating all sorts 
of further problems in rt, housing, water supply, 
and conservancy. The few e rs of the day had their 
hands full, and were far too = y doing things to write 
about what they were doing for the education of others, 
What was needed ape gt was @ man with the 
ability to write, and with the practical ongetanes of the 
q | Problems that confronted the engineer, to codify and 
standardise the theory and tice of ineering in a 
form that would not only satisfy the needs of the day for 
standard works of reference, but would also anticipate 
the educational needs of the morrow. And the man was 
found in Rankine. The task was enormous, and the 
completeness with which he ormed it in such @ short 
period of time fills us with admiration bordering on 
amazement. 

To the engineer of to-day, and particularly to the 
student of engineering, Rankine is best known by his 
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text-books and by several practical methods which are 
called by his name. I have referred to Rankine’s method 
of laying out railway curves, but there is also his well- 
known method of studying the stresses in framed structures 
by the use of reciprocal diagrams, a method later extended 
and simplified by Maxwell. Rankine’s methods of calcu- 
lating earth pressures, the strength of struts and columns, 
the stresses in masonry dams, the stability of chimneys, 
&c., are all well known and still in use. But, in addition 
to these better-known works and methods which imprint 
Rankine’s name on the memory of the present-day 
student, much of our modern knowledge and practice 
is derived in less obvious ways from Rankine’s pioneer 
work. In this connection there is an eloquent passage in 
Professor Barr’s address which I think I would do well to 
quote : 


“Many of the results of his labour are within the grasp of 
men of meagre math tical att , and not a few of 
them are now the common property of engineers and others 
who may not even know to whom they owe them, or realise 
that familiar and almost primitive as they may seem to-day, 
they had to be quossied ot of the formless mass of the 
unknown by the pitients labour of a master crafteman.’ 





And now I pass to Rankine’s work as a physicist, 
though, even in dealing with this phase of his work it is 
impossible to leave engineering out of the picture, for 
much of Rankine’s labour in physics had a far-reaching 
effect in the spheres of practical engineering, shipbuilding. 
and naval architecture. 

What I have said of Rankine’s early upbringing must 
have appeared to some of the older members of my 
audience as strikingly similar to a record of the boyhood 
of that other great physicist of the last century, his 
contemporary and eelleieen, Lord Kelvin. The absence 
of regular schooling, the early training at home, the 
predominance in that training of the Bible on one hand 
and Newton’s “ Principia’ on the other, figure in the 
lives of both. Both were strongly mathematical, though 
neither was @ pure mathematican. A distinguished pure 
mathematician has confessed to me that he was never 
happy until he had resolved a problem into symbolic 
form, and that he found his pleasure in dealing with 
symbols and not with the physical facts which they 
represented. In dealing with physical problems, indeed, 
some pure mathematicians have not been too careful 
about the assumptions made in order to reduce the 
problem to a mathematical equation. The mathematical 
physicist, on the other hand, is a physicist first and last, 
using mathematics solely as a tool, and being scrupulously 
careful of any assumptions which he may have to make 
im order to employ the tool. If the assumptions cannpt 
be justified, then the tool is useless, and he must find 
another in hical or other methods of dealing with 
the problem. lvin and Rankine were both essentially 
mathematical physicists. 


MoLecuLAR Puysics. 


The experimental researches of Regnault on the relation- 
ship between the pressure, temperature, and specific 
volume of steam and other vapours, those on the lique- 
faction of gases by Faraday, Andrews, and many others, 
the demonstration by La Tour of the existence of a critical 
temperature at which it is impossible to detect when 
the change from gas to liquid takes place, and the anoma 
lous changes in the coefficient of expansion of the liquid 
as this critical temperature is approached, all pointed 
to a continuity between the liquid and gaseous states, 
and provided material for speculative theories on the 
molecular constitution of matter. Davy, Joule, Kelvin, 
Helmholtz, Maxwell and Rankine all took part in this 
search for a theory which would satisfactorily explain 
the facts then known. It was practically certain that if 
such a theory could be found, it would lead to further 
important discoveries. 

Rankine’s theory, published in 1850, plays such a 
prominent part in much of his later work, and has such 
a direct bearing on recent discoveries in molecular physics, 
that I make no excuse for quoting the basis of the theory 
in his own words : 


“On tae Hypotuesis or MotecuLak Vortices.” 

* The fund 

“ First.—That each atom of matter consists of a nucleus or 

central physical point, enveloped by an elastic atmosphere, 

which is retained in its position by forces attractive towards 
the nucleus or centre. 

** Second.—That the elasticity due to heat arises from the 

centrifugal force of revolutions or oscillations among the 

rticles of the at es; so that quantity of 

eat is the vis viva of these revolutions or oscillations. 

“This supposition appears to have been first definitely 
stated by Sir Humphry Davy. It has been supported by 
Joule, when valuable experiments to establish the converti 
bility of h@at and mechanical power are well known. So far 
as I am aware, however, ite consequences have not hitherto 
been tically devel 

“Third.—That the medium which tr te light and 
radiant heat consists of the nuclei of the atoms, vibrating 
po dently, or almost independently, of their atmospheres, 

hat the — of Ld, and of radiant heat is the 

nuclei to their atmospheres ; 

— a —~t of light and of radiant heat the transference 
of motion from the atmospheres to their nuclei.’’ 


Rankine developed this theory at considerable length 
in a series of abstruse mathematical papers, wherein 
he points out that no matter whether the mental picture 
of the nature of the nucleus and surrounding atmosphere 
be right or wrong, the conclusions must hold for any 
molecular structure involving the same fundamental 
laws of attraction. 

At the close of the nineteenth century Sir J. J. Thomson 
and his followers began an experimental research into 
the constitution of the atom, and thanks mainly to the 
researches of Lord Rutherford, it has now been established 
that the atom is built up of negatively charged electrons 
and positively charged protons, and according to a widely 
accepted theory the proton is the nucleus or sun of an 
infinitesimal celestial system and the electrons are the 
planets whirling round it. Such a system would seem to 
satisfy the laws assumed by Rankine as applying to his 
material atom, and if so, Rankine’s conclusions ought 
to apply to this modern theory. The further investigation 
of this connection might form a suggestive line of research 
for some young mathematical physicist. 

Rankine’s theory with its nucleus and atmosphere is 
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scarcely mentioned in the text-books on physics, whereas 
the vortex atom theory of Helmholtz and Kelvin, according 
to which the atom is a mode of motion in the ether akin 
to a smoke ring in the air, is generally described. It 
appears now, however, that Rankine’s theory was much 
nearer the truth. 

ELASTICITY. 

Rankine’s work on elasticity, which really started 
with the application of his system of molecular vortices 
to gases, was extended in a series of mathematical papers 
dealing with ‘“ The Laws of Elasticity of Solid Bodies,” 
* Axes of Elasticity and Crystalline Forms.” ‘“ The 
Vibration of Polarised Light,”’ *“‘ General View of an 
Oscillatory Theory of Light,’’ and “The Velocity of 
Sound in Liquid and Solid Bodies of Limited Dimensions, 
especially along Prismatic Masses of Liquid.”’ I do not 
propose to deal at any length with this section of his work, 
but the mere recital of the titles of these highly technical 
papers will serve to show the wide range of subjects in 
which Rankine was interested. 


THERMODYNAMICS. 

No one present here to-day will remember the time 
when conservation of energy was not one of the funda- 
mentals, if not the fundamental principle, underlying 
all physical phenomena, or the famous discussion as to 
whether the kinetic energy of a body is represented by 
mv*, or by 4 mv*, a point which could be settled by any 
schoolboy of to-day. Having been brought up “in the 
faith,”’ we find it difficult to imagine the state of mind of 
the scientist before the “* faith *’ existed. 

In Newton's time heat was regarded as a kind of ethereal 
substance called caloric, which bodies could absorb to 
produce a rise in temperature, while the heat evolved 
by friction between two bodies was regarded as due to a 
reduction in the absorptive powers of the bodies which 
caused caloric to be squeezed out. The classic researches 
at the end of the eighteenth century by Count Rumford 
on the heat generated in the boring of cannon, and by Sir 
Humphry Davy on the melting of ice by friction, killed 
the caloric theory and introduced the idea that heat was 
a mode of motion of some sort. The researches of Joule, 
Kelvin, Clausius, and Helmholtz in the ‘forties of last 
century definitely established the conservation of energy 
and introduced the word “‘ energy ” for the first time. It 
is significant that in his famous essay in 1848, “ Die 
Erhaltung der Kraft,’ Helmholtz does not use the word 
* energie,’ although the essay deals with the conservation 
of energy. The indestructibility of energy became the 
first law of thermodynamics. 

Another great law of nature discovered in Rankine’s 
tame and to which he contributed greatly, now known 
as the second law of thermodynamics, is of even greater 
importance than the first law, in that it has contributed 
much more to further discoveries. 

The first law merely states that the total energy is 
constant, that we cannot do work without the expenditure 
of energy, or that perpetual motion is impossible. 

The second law states that even with inexhaustible 
sources of heat in the air, earth and sea, it is impossible 
to have perpetual motion without a condener or sink 
of heat at lower temperature, into which some of the 
heat abstracted from the inexhaustible source must be 
exhausted before the heat in the source can be available. 
\ parallel case in dynamics is that of a water turbine 
driven by water from the sea and exhausting down a 
mine shaft. Sooner or later the mine shaft will become 
full of water and the turbine will cease to function, and 
the sea will no longer be a source of power. So it is also 
with the heat in the sea—it cannot be used in heat engines 
unless there is a sink of heat at lower temperature than 
that of the sea. 

The second law, however, has a much wider application 
in nature as it provides a means of measuring the stability 
of any natural state, and indicates the direction in which 
all natural changes will take place. 

The foundation of this law was lying dormant in an 
essay written by Carnot in 1824 relating to heat engines, 
wherein we have an example of one of the wonders of 
science—-that a discovery in a limited field may prove 
to have wide ramifications in all processes of nature. 
In his essay on “‘ Heat Engines,’ Carnot devised a cycle 
of operations for the working substance, since known as 
Carnot’s cycle, which he proved to be the ideal of efficiency 
to be aimed at by engineers in any heat engine. Viewed 
simply as an ideal of accuracy the Carnot cycle was a 
great discovery, but no one at that time could have had 
any idea of the colossal discoveries to which it would lead. 
These discoveries arose from Carnot pointing out two facts : 
first, that the efficiency of his ideal engine depends only 
upon the two temperatures at which heat is taken in 
and exhausted, and secondly, that this efficiency is 
independent of the working substance. 

I have already indicated that physicists %)f the first 
half of the nineteenth century were groping in the dark 
for a mechanical hypothesis of the constitution of the 
molecule which would explain some, if not all, of the 
complex phenomena of nature, because further progress 
in physics seemed impossible without it. The great 
importance which has gradually become attached to 
Carnot’s discovery by physicists is due to the fact that 
it provides a means for studying molecular physics in 
the bulk without any hypothesis as to the constitution 
of the molecule, and also provides a measure of stability 
of any condition in nature. The secret lies in the fact 
that the efficiency of the Carnot cycle is independent 
of the working substance, so that by putting different 
substances, or the same substance in different conditions, 
through a Carnot cycle and writing down the efficiency, 
one cannot fail to make a discovery with respect to the 
substance. 

It is strange that this fact was overlooked for over 
twenty years; in fact, Carnot’s essay was forgotten for 
over ten years and Glasgow University took a prominent 
part in its exhumation and republication. Clapeyron, 
in 1834, and Lewis Gordon, Rankine’s predecessor, in 
1842, drew attention to the essay ; then Kelvin, Clausius, 
Helmholtz, James Thomson and Rankine all contributed 
to its application and advancement. Kelvin derived 
from it the variation of latent heat with temperature, an 
absolute scale of temperature independent of any material, 
and he also applied it to thermo-electricity. Helmholtz 
worked out the temperature coefficient of the E.M.F. 
of an electric battery; James Thomson derived the 





effect of pressure on the melting point of ice. 
became a disciple of Carnot, and wrote voluminously 
on the application ofthe Carnot cycle to heat engines of 
different types, and in his essay on “ Energetics,’’ he 
applied it to his earlier theory of molecular vortices with 
some remarkable results. . 

It is strange that no physicist of Rankine’s time applied 
the Carnot cycle to chemical combinations by taking as 
the working substance a mixture of two elements which 
combine. Had they done so the development of modern 
chemistry would have been atly accelerated. A 
remarkable paper by Willard Gibbs in 1876 led the way, 
and the work of Clausius, van t’Hoff, Helmholtz, Planck 
and Nernst laid the foundations of modern thermo- 
dynamic chemistry, which is based upon the stability 
of a combination as determined by the Carnot cycle. 
The test of stability is made by what is known as Carnot’s 
function, to which Clausius gave the name of entropy, 
and in any stable state the entropy must be a maximum. 

It is well known that at ordinary temperatures hydrogen 
and oxygen combine with explosive force to form water, 
yet the spectroscope shows us that at the temperature 
of the sun water dissociates into hydrogen and oxygen. 
The Carnot cycle applied to this problem explains the 
apparent anomaly, and shows us that at every temperature 
there is a definite stable mixture of hydrogen, oxygen and 
water, the mixture varying with the temperature. 

In his essay on “ Energetics,’ Rankine showed that 
the second law of thermodynamics is only a particular 
ease of a still wider law applicable to other sciences in 
which energy is stored in ies in other forms than that 
of heat, such as magnetism, electricity, light, &c. It 
would be easy to make a claim for Rankine’s foresight 
in this respect and to consider this wider law as the 
second law of energy, or Rankine’s law, but such a claim 
might, in the light of future progress, prove to be extrava- 
gant. For nearly forty years after Rankine’s essay no 
such development as was conceived by him took place, 
and entropy was considered to apply only to thermo- 
dynamics. In the wider application Rankine called the 
two factors of energy corresponding to temperature and 
entropy the metabatic and metamorphic functions. The 
first step along the path indicated by Rankine was not 
taken until 1900, when Planck applied entropy to electro- 
magnetic theory, and gave to it a new interpretation and 
physical meaning. In the ‘nineties of last century the 
Reichsanstalt, which is the National Physical Laboratory 
of Germany, was engaged in the investigation of the 
distribution of energy in the spectrum of incandescent 
bodies, and after years of work obtained beautiful curves 
giving the energy in the spectrum of a luminous black 
body and its variation with temperature. Professor 
Wien then derived an equation which represented the 
whole family of curves almost entirely within the limits 
of experimental error. Professor Planck then tackled the 
problem theoretically, and searched for a function in the 
radiation which would represent the entropy. He pointed 
out that the entropy in any state is simply a measure of 
the probability of that state, the logarithm of the proba- 
bility being proportional to the entropy. The simplest 
function which he found gave him Wien’s equation, but 
he could only derive the function by assuming that energy 
is not infinitely divisible, but that there must be a funda- 
mental indivisible unit, which he called a quantum. He 
thus discovered the quantum theory, and the quantum, 
which, in at least one theory, is now known as the electron, 
has revolutionised modern physics. Incidentally, Planck 
introduced a function which simplified his equations 
considerably and brought them into line with those of 
thermodynamics, and this function he called the tempera- 
ture of the radiation. It is probable that further develop- 
ments on these lines will follow in other sciences, throwing 
light upon our ignorance, and that by similar arbitrary 
definitions of temperature the second law of thermo- 
dynamics may survive as a general law applicable to all 
branches of physical science. It will obviously be more 
convenient if so arranged than to have different names 
for the factors of energy in different sciences. 

It is not obvious why the entropy should be connected 
with probability, since the laws of probabilty only apply 
to incidents or units when repeated millions of times, but 
in the particular case of the partition of energy in the 
spectrum, Planck points out that if we consider only a 
very narrow band of the spectrum, one millionth of the 
width of the visible spectrum, there are still five hundred 
million frequencies in it among which the energy has to 
be distributed. The connection between a stable distribu- 
tion and probability thus becomes clear. 

Rankine’s contribution to thermodynamics Professor 
Tait described as his greatest work. He laid the foundation 
of the mathematical science as it is known to-day, he 
applied the second law to heat engines of all kinds, steam 
engines, air engines and explosive engines, while in the 
steam engine he introduced the cycle now known as the 
Rankine-Clausius cycle, which is used as the ideal for 
engines and refrigerators employing vapours as the working 
substance, and he pointed out that this law is only a 
particular case of a wider law applicable to all sciences. 

The final state to which the Universe is drifting was 
a@ subject which interested both Kelvin and Rankine. 
Kelvin pictured all energy being gradually transferred 
to its lowest form of heat and dissipated by radiation 
and conduction until the whole universe would be at 
one temperature, and that a very low one. Life, of 
course, would cease long before that final state could 
be attained—truly a pessimistic picture. Rankine was 
much more optimistic, and pointed out that if the outer 
confines of space were perfect reflectors the radiation would 
be concentrated in foci, and that any celestial body 
drifting into one of these foci would soon be raised again 
to a temperature sufficient to start its life over again 
as a new star orsun. Hence, the present type of distribu- 
tion of energy in our celestial system might be repeated 
indefinitely by cyclical processes. The same idea has 
recently been advanced by Sir James Jeans on a similar 
theory of radiation concentrated in foci, but with the 
difference that Jeans accounts for the concentration, not 
by reflection from the outer confines of space, but by 
Einstein’s curvature of space. We are, therefore, free 
to adopt whichever theory best suits our individual tastes 
and aspirations. 

HyDRODYNAMICS. 

Rankine’s work on hydrodynamics has been of the 

greatest value to engineers and naval architects. The 


Rankine , 





mathematical theory of hydrodynamics is so very abstruse 
and so limited in its application to practical problems 
that it is repugnant to most practical men as the physics 
of the problem is lost in a maze of symbols and equations. 
Rankine showed how wave motion in deep water, which 
the naval architect must understand, can be studied 
from the physical standpoint and with only the simplest 
mathematical tools. 

Incidentally, Glasgow University, and the Professor 
of Engineering in particular, owes much to this part of 
Rankine’s work. He was a man of great geniality and 
many friends, and in his period as Professor in Glasgow 
two of his closest friends were James Napier and John 
Elder, both of whose names are still household words on 
the Clyde, and, in fact, throughout the whole world of 
shipping. Rankine seems to have helped both of them in 
many problems of shipbuilding and construction, and in 
all probability he was able to draw on their experience 
in the writing of his book on shipbuilding. His salary 
as Professor was only £275 a year, but when John Elder 
died and Rankine commemorated their close friendship 
by writing his biography, which was published in 1872, 
Mrs. Elder, as a memorial to her late husband and as a 
tribute to his biographer and friend, handed over to the 
University the much-needed funds for the further and 
adequate endowment of the Chair of Civil Engineering 
and Mechanics. 

When confronted with a problem, evidently set by 
John Elder, of determining the best form of streamlines 
for a ship’s hull, Rankine made a most ingenious use of 
Kelvin’s artifice, used in problems of heat conduction, 
of combining sources and sinks by purely geometrical 
methods. In the two-dimensional problem he combines 
@ source with a sink of equal magnitude and obtains lines 
of flow like the magnetic lines round a bar magnet. Com- 
bining these with a parallel flow he obtains by a graphic 
process one streamline, which is an oval figure, and all 
outside it are ship-shape lines. He shows how the dimen- 
sions of the oval may be varied, and under what conditions 
a@ stream-line due to one oval may be chosen for the 
forward part of a ship and that from another oval for 
the after part. This is an excellent example of scientific 
use of the imagination to solve a difficult practical problem 
by purely hypothetical conceptions. 

Another problem which was set him by James Napier 
was the estimation of the power required to drive a ship 
of given lines at a given speed with no previous knowledge 
derived from experience or experiments with models. 
This seemingly impossible conundrum he tackled in a very 
original way, which may be briefly described as follows. 
Imagine the ship moving forward at the required speed. 
Imagine now that the ship is lifted bodily out of the 
water, but that the cavity in which it formerly rested 
does not fill up but continues to move forward as a wave 
depression. In order to do so the velocity of each particle 
of this wave surface must obey the laws of wave motion 
and can be easily ascertained. This velocity constitutes 
a rubbing velocity against the ship’s surface, and the 
total power so lost in friction is thus obtained. The 
results obtained by this ingenious method were so good 
that Napier objected to its publication as he wanted to 
keep a monopoly of the method. Rankine protested, but 
finally compromised by publishing it in the Philosophical 
Magazine in the form of an anagram, which no one seems 
to have been able to solve until the answer was found in 
his papers after his death. 

In Rankine’s day the speeds of ships were generally 
low and the power was nearly all consumed in over- 
coming friction. The increase of speed in recent years 
has greatly increased the wave resistance of a ship, due 
to the systems of waves in echelon diverging from both 
bow and stern, and the system of transverse waves between 
them which makes the wave resistance a periodic function 
of the ship’s length and of the speed. Our present know- 
ledge of these complicated phenomena is mostly due to 
the work of W. and R. E. Froude, and the whole science 
is now based on model experiments with apparatus which 
was not available in Rankine’s day. 

Of Rankine the man, a study of his bust in the possession 
of the University gives a much better idea than any | 
could possibly convey in words. An old friend and former 
colleague of mine, Professor Waghorn, who is now eighty- 
four years of age, remembers Rankine coming to the Royal 
School of Naval Architecture at South Kensington to 
examine the students of his year. He describes Rankine 
as looking like a farmer, and although all the students 
were very much afraid of him as an examiner, they were 
more than surprised by the simplicity of the papers which 
he set them. 

I referred earlier to Rankine’s study of music as a 
boy. Therein he seems to have acquired the same pro- 
ficiency which he showed in more serious walks of life, 
and the lighter side of even technical matters he com- 
mitted to songs and verses, some of which have since been 
collected and published. At the dinners of the “ Red 
Lions,”’ following the annual meetings of the British 
Association, he was in great demand, and in 1871, when 
the Association met in Edinburgh, he was elected Lion 
King. None of these convivial evenings was complete 
until Rankine had been called to the piano, where he would 
sit and sing, to his own accompaniment, a song almost 
always composed by himself, and generally a humorous 
skit on some scientific question of the day. 

To conclude this address, I think I cannot do better 
than quote a few sentences written by one who knew 
Rankine intimately. In his preface to Rankine’s 
** Miscellaneous Scientific Papers,’’ the late Professor 
Tait, of Edinburgh, writes : 

“‘ Of the man himeelf it is not easy to speak in terms which, 
to a stranger, would appear unexaggerated. His appearance 
was striking and prepossessing in the extreme, and his courtesy 
resembled almost that of a gentleman of the old school. . . . 
His conversation was always interesting, and embraced 
with equal seeming ease all topics, however various. He had 
the still rare qualification of being a good listener also. The 
evident interest which he took in all that was said to him had 
@ most reassuring effect on the speaker; and he could turn 
without apparent mental effort from the prattle of young 
children to the most formidable statement of new results 
in mathematical or physical science. . . . He was ambitious, 
but he was the very soul of honour in respect to giving all 
credit to others, and in never attempting in anything, srnall 
or great, to go @ hairbreadth beyond the line of right as to 
his own claims. He showed a particularly good and generous 
temper in cases of diff on tific questions—a temper 

which proved the true metal, unalloyed by any mean quality.” 
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L.N.E.R. Tank Engine with Booster. 


Enotne No. 6171, which is one of four used at the Wath 
Concentration Yard of the L.N.E. Railway for pushing 
wagons over the gravitation hump, and originally put into 
service in 1907, has been rebuilt at Gorton to the require- 
ments of Mr. H. N. Gresley, chief mechanical engineer of 
the L.N.E.R., and fitted with a reversible booster. The 
engine has three 18in. by 26in. high-pressure cylinders, 
the centre cylinder driving on to the second pair of coupled 
wheels, the outside cylinders driving on to the third pair 
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valve 3 is opened it allows steam to pass through pipe 5 
to the duplex reverse lever pilot valve 6. 

To operate the booster in forward gear the locomotive 
reversing lever 7, which is coupled to latch lifting lever 8, 
is moved to the forward position, causing latch lifting 
lever 8 to raise latch 9. This movement unseats valve 10 
and seats valve 11, allowing the steam to flow past valve 10, 


through pipe 12, to the preliminary throttle valve 4, and | 


at the same time steam flows through pipe 13 to the under- 
side of clutch cylinder piston 15 in clutch cylinder 16 and 
to the rocker stop cylinder 14. 


On the opening of the preliminary throttle valve 4 the | 


steam passes through choke 17 and pipe 18 into the main 


weather. To run the booster engine out of gear the idling 

valve 38 shown in the duplex reversing lever pilot valve 6 

is turned, thus isolating the passage to the inlet valves 10 
|} and 39. This allows steam to flow direct through pipe 12 
to the preliminary throttle valve 4. 

On the opening of the preliminary throttle valve 4 the 
steam passes through sali 17 and pipe 18 into the main 
booster steam pipe 19, causing the booster to revolve. 

The exhaust steam from the booster cylinder passes 
through pipe 40 to the steam separator 41 and thence 
through pipe 42 into an annular space in the locomotive 
blast pipe 43 and to atmosphere in the ordinary way. 

Valve 44 in the steam separator 41, which is balanced 
by counterweight 45, is operated by the weight of the 
trapped moisture in the chamber, the moisture being 
allowed to drain through the opening 46. 

To reverse the booster the locomotive reversing lever 7 
is moved to the backward position. This causes latch 
lifting lever 8 to raise latch 47, which closes valve 48 and 
opens valve 39, allowing steam to force ball valve 20 on to 
its opposite seat and flow through pipe 12 to the pre 
liminary throttle valve 4, which opens as for forward gear 
and supplies steam through choke 17 and pipes 18 and 19 
to revolve booster slowly. At the same time, steam flows 
through pipe 49, closes ball valve 50 to prevent steam 

| entering the underside, and enters the topside of piston 15 
| in clutch cylinder 16. The piston 15 is depressed and the 
slowly revolving booster gears mesh. 

The booster cylinder drain cocks 35 and 36 are operated 
exactly as in forward gear. 

Exhaust steam from the duplex reverse lever pilot valve 
6 flows through pipe 51 into the booster exhaust pipe 40 
and then through steam separator 41, pipe 42, and blast 
pipe 43 to atmosphere. 

The booster engine valves and cylinders are lubricated 
by means of a sight-feed lubricator 53, to which steam is 
supplied from combination stand on boiler, through steam 
cock 52, and oil is fed into the main booster steam pipe 19 
by pipe 54. , 

The pressure gauge 55 is connected by pipe 56 to the 
booster main steam pipe 19. 

A clutch 57 is fitted to throw the latch lifting lever § 
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DIAGRAMMATIC ARRANGEMENT OF BOOSTER AND CONNECTIONS 


of coupled wheels. The driving wheels are 4ft. Sin. in 
diameter, but the original bogie wheels, 3ft. 6in. in dia- 
meter, have been replaced by 3ft. 2in. wheels for the 
booster. The weight on the bogie is now 28 tons 15 cwt., 
as against 23 tons 8 cwt. before conversion, the weight 
on the coupled wheels being reduced, the total weight of 
the booster engine being 104 tons 9 cwt., as compared 
with the original 99 tons. The boiler has been given a 
superheater. 

The booster, which was manufactured by J. Stone and 
Co., Ltd., Deptford, communicates its power to the 
leading bogie axle through gears, the trailing wheels of the 
bogie being coupled to the leading wheels by side rods. 
As these engines only travel at low speeds the gear ratio 
of the booster is 1 : 2-71. The booster is steam controlled 
and can be cut in either to run forward or backward as 
may be required. 

The tractive power of the engine at 85 per cent. boiler 
pressure, without the booster, is 34,523 lb., and with the 
booster in operation this is increased by 12,373 lb., making 
the total tractive effort 46,896 lb. The ratio, adhesive 
weight : tractive effort of the booster is 5-2 and of the 
engine itself 4-9, as before conversion. 

A diagrammatic lay-out of the booster and its con- 
nections is reproduced in the drawing. 

The sequence of operation as indicated on the diagram 
is as follows :—Boiler steam valve 1 is opened and steam 
admitted through pipe 2 to the combined control steam 
valve 3 and preliminary throttle valve 4. When steam 





booster steam pipe 19, allowing the booster to revolve 
slowly and the gears to mesh. 

When steam enters pipe 13, ball valve 20 is forced on to 
its opposite seat, thereby isolating the pipe to the back- 
ward side of the duplex reversing lever pilot valve 6. 

When the piston 15 in clutch cylinder 16 has moved 
upwards and the gears have meshed it uncovers steam port 
21 and allows steam to flow through pipe 22 to the main 
throttle valve operating cylinder 23, which opens booster 
main throttle valve 24 and admits steam at full boiler 
pressure from the locomotive superheater through main 
stop valve 25 into the main booster steam pipe 19. 

When steam pressure has built up in main booster steam 
pipe 19, which is fitted with a non-return valve 26, steam 
through pipe 27 enters the delay action valve 28, which 
controls the booster cylinder relief cock operating cylinder 
29. 

The steam on entering the delay action valve 28 causes 
the piston 30 to close the exhaust valve 31. The steam 
then passes slowly through needle valve 32 and pipe 33 
and slowly builds up pressure behind the piston of cylinder 
relief cock operating cylinder 29. 

When sufficient pressure to overcome the resistance of 
spring 34 has been built up the piston moves in the direc- 
tion of arrow and allows the steam in the booster cylinders 
automatically to shut off the cylinder drain cocks 35 and 36. 

A small hole 37 is made in the preliminary throttle 
valve 4 to permit a small amount of steam being fed to the 
booster cylinders, in order to keep them warm in cold 





out of gear with latches 9 and 47, thus enabling the looo- 
motive to be worked without the booster and without 
interfering with any part of the booster operating gear. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


STEEL TRADE RATIONALISATION, 


Sir,—Efficiency is an elastic word, depending on 
circumstances. It has long been fashionable to assert 
that British steel plants are not efficient ; but, without 
export bounties or subsidies, and whilst carrying the 
highest rates and taxes in the world, and paying the highest 
wages in Europe, the British steel industry exports steel 
and steel products of a value equal to that of any two 
foreign industries put together. However, the politicians 
who have long denied British industry fair conditions of 
competition have constantly declared that this industry 
ought to be “ rationalised "’ or reorganised. 
Rationalisation is like medicine. It may be good in 
small doses and in certain cases, but bad if taken by the 


692 


THE.ENGINEER 


JuNE 24, 1932 








bucketful and in all cases. In Germany they have carried 
rationalisation to extreme degrees in coal and iron and 
steel industries. With what result ? The object was to 
reduce costs. Costs have been increased. When rationali- 
sation had been fully carried out in the mining industry of 
Germany the actual mining costs of various grades of coal 
and coke ranged from 3s. to 6s. per ton higher than the 
corresponding costs in Britain. The official and fully 
attested mining statistics proved that. Millions of tons 
of British fuel have been sold in Germany—some of them as 
far inland as Berlin—at prices lower than German fuel 
prices, notwithstanding a special bounty on the German 
coal and coke competing against British. Before rationali- 
sation a syndicate levy on output of 1 mark per ton and 
an export bounty of about 2 marks were considered 
sufficient for competitive purposes. Since full rationalisa- 
tion the German coal levy has been advanced to more than 
3 marks per ton and German coal competing against 
British coal has had to be bounty-fed to the tune of 6 marks 
per ton. The chairman of the German Coalowners’ 
Association has openly admitted that rationalisation has 
failed, for the extra cost of machinery and re-equipments 
and interests on extra capital have much more than out- 
weighed the saving on manual labour. 

Dr. Reichert, chief manager of the German Iron and 
Steel Association, candidly confessed about four years 
ago that rationalisation had failed in the German iron 
and steel industry. He stated that it had caused “a 
wrong investment of capital, and had led to ‘ uneconomic 
costs.’"” As a matter of fact, when British steel prices 
had been got down to a level only 13 per cent. above the 
1913 level, German steel prices were 28 per cent. higher. 
As with coal, so with steel, extra levies have had to be 
made on output in order that exports might be maintained 
by means of extra bounties (as much as 80 marks per ton 
has been paid in respect of German steel boiler tubes to 
enable them to compete in neutral markets) since rationali- 
sation has been effected. In other words, actual costs 
have increased or been prevented from decreasing econo- 
mically, and coa] and steel consumers in Germany have 
had to pay the penalty. 

The scheme of rationalisation, with its central manage- 
ment, has so far failed that the German Steel Trust has 
decided to modify the scheme by a decentralisation plan. 
The industry has become top-heavy, cumbersome, and 
uneconomic under the policy of centralised control of all 
the works and the many various products. 

From America we get the same lesson. In 1900, the 
year before the United States Steel Trust was formed, cost 
of iron and steel production was low in America, and that 
country was second in steel exports. She was making 
such headway that it seemed she would soon take first 
place. In 1901 the Billion Dollar Trust was established. 
It was declared that by bringing every phase of produc- 
tion and sale under a single central management, amalga- 
mating ore and coal mines, steel works and engineering 
shops, ships and even railways under one control, great 
economies would be effected, and prices could be so cut 
that the United States would “ annex the world’s steel 
export trade.” Also huge profits were to be made. But 
from the day the mammoth trust was organised costs 
began to increase. Mining royalties on iron ore were 
jumped from 7 cents to as much as a dollar per ton of 
ore in the ground when the trust set about the business 
of making sure of an ample supply of material for the 
future. Coal royalties were also increased. State autho- 
rities devised new and special taxes to impose.on the 
properties of the rich trust. Directors and all staff men 
wanted huge salaries. Workmen demanded and got almost 
fabulous wages. Manufacturing costs were inflated, and 
by 1913 the United States had fallen to the third position 
in exports, besides the tarifis had been increased to save 
the trust from being beaten in its own market. 

Since the war, still under trust management, the 
American steel industry has fallen to an insignificant fifth 
place as an exporter. It is not only beaten by Britain, 
Germany, and France, but even by tiny Belgium. The 
cost of pig iron, crude steel, semi-steel, and finished pro- 
ducts in America are so far above international com- 
petitive levels that the one and only export market in 
which much American steel appears is next-door Canada. 
America’s oversea exports of heavy iron and steel and 
products amount to but a fraction of those of the much 
smaller European countries. 

To put it shortly, that sort of reorganisation or rationali- 
sation which British coalowners and steel makers are 
advised to adopt has completely failed in Germany and 
the United States. Mere bigness is not strength. Huge 
combines are apt to get as clumsy and costly as Govern- 
ment Departments. 

E. T. Goon. 

Sheffield, June 13th. 


FLANGED WHEEL ON RAILWAYS. 

Sir,—Since Trevithick in 1804 gave the world the steam 
railway, the flanged wheel has been, and will always 
inevitably continue to be, the source of many grave and 
costly disasters from derailments on curves. The railways, 
always being far safer and pleasanter, and especially so 
for pedestrians, than the public roads, accidents upon them 
are insignificant by the side of the daily death toll on the 
people’s roads, and we can, therefore, afford to criticise 
railways if the intention is for their betterment. 

The flanged wheel is cheap, simple, and even reliable 
mn easy curves; but, every now and then, the rail-joint 
gives, and the flange finds an abutting rail end on which 
to surmount and override the outside rail on curves when- 
ever the speed is in excess of regulation limits, and such 
inattention to safety by drivers happens occasionally 


while it occurs all the day through on the public roads, 
where the insurance company relieves the care-free driver 
of all responsibility for the deaths which ensue. 

But, at present, with the over-ruling speed mania of 
a sporting public, to which time-economy has otherwise 
no interest, an all-round increase of speeds, on railways, 
in general, is commercially desirable in order to attract 
the public from the greater speed thrills on the high roads, 
and a safer form of guide than the flange would permit 
increased average speeds with safety. The locomotive 
power available for over 90 m.p.h. and with average 
start-to-stop speeds as high as those on the G.W.R. 
trip on June 6th, was amply demonstrated in 1907 (twenty- 
six years ago) with compound locomotives developing 
27 horse-power per ton of engine on 16 tons axle-loads. 
Those locomotives on level lines might now average 
90 to 100 m.p.h., but the rails then could not be trusted, 
and for the good reasons given then by the companies ; 
so average speeds little above normal were subsequently 
adopted for their regular trains. 

The weakest part of a railway track is well known to 
be the rail joint, which, on sharp curves, cedes to the thrust 
of the flange prior to a derailment; hence, the limited 
speed regulations on sharp-curved rails. The causes of 
wear in fish-plate joints are known. “ They may bend 
or become distorted and break. The outer rail on curves 
ultimately fails by wearing away of the head, with the 
continued shearing action of the flanges that are thrust 
against it, and the head of the inside rail is ground off,” 
because both wheels are rigid on one axle, and the lineal 
speed on the two rails is different. There is, consequently, 
wear, and more locomotive power is required to overcome 
the friction. To reduce this friction on curves, it was, 
some years ago, common to provide grease or steam lubri- 
eators on the flanges. On the “ Marsillon ’’ trussed-rail 
tramways of Paris one flanged wheel ran loose on the 
axle and so decreased the power required. 

At high speed every passing flange batters the rail 
joint laterally, and the leading wheel on sharp curves is 
forced on to its coned section between the tread and the 
flange. The determining factor that initiates the derail- 
ment is the heavy lateral thrust, which causes sufficient 
twist on the fish-plates to enable the disaligned abutting 
rail ends to give the flange a purchase to climb @ver the 
rail and to so get outside of it on to the sleeper ends, and 
in causing the inside wheel to drop in between the rails. 
The following axles then become unduly weighted and 
their wheels may break that rail joint, or the next one 
following ; the rest is known. 

With the same conditions prevailing, laterally guiding 
rollers, set at 45 deg., on a Bissel, or pony, truck, with 
the roller edges bearing squarely against the inside vertical 
face of the rail, have no tendency whatever to ride up 
over the rail at the forced fish-plate joint, because the 
outer roller rolls like a wheel inside the rail and exerts 
no shearing action. Provided the bulge of the outer rail 
is not excessive, the roller guide may safely pass out of 
the return or tailing curve where engines, as at Leighton 
Buzzard, &c., usually derail. This guide-roller makes for 
safety more than any other guiding device known, and 
was used for forty-three years on a railway gauge of 
5ft. 8in. with 81ft. radius curves, where flanges could not 
have been trusted for a day. It is, therefore, a proved 
mechanical success and free for application to any other 
railway locomotives, with, or without, flanged wheels. 
Like electric signalling, it adds to cost ; but the cost might 
be less than the cost of derailments in one year. From 
regular acquaintenance with the ing of trains on the 
line named, I described and illustrated this system in 
Tue Encrnger, November 21st, 1890. 

June 20th. Cuarues R. Kiva. 

[In his Thomas Hawksley lecture of November, 1925, 
Sir John Aspinall gave an illustration of William Prosser’s 
angular wheels (1844), which were tried on the Guildford 
and Woking Railway. Some of our readers may be con- 
versant with their subsequent history.—Ep. Tur F.] 


RELATIVITY AND A “ HOLE.” 


Srr,—I am honoured by the number of correspondents 
who have written in reply to my little leg-puller about 
the direction of a hole, but the fact that the published 
replies all differ would appear sufficient justification for 
my endeavouring to point out a possible “ hole.” 

“Via Veritas’ has gone into the latter very deeply, 
and in his anxiety to pull me up on the fact that I had 
not mentioned the feed of the drill, which is as much taken 
for granted as the drilling machine, has emerged on the 
wrong axis ; in other words, has entirely missed my point. 

In spite of his flat contradiction of my statement, 
the fact remains that when drilling a hole through a 
revolving shaft, the drill, if unrestrained at its point, 
will emerge on the axis of the shaft, even though the 
direction of it¢ feed is not quite co-axial. 

The real explanation of this fact is that a drill will 
endeavour to do the least work and, consequently, will 
be subject to a radial thrust towards the axis of the shaft. 








If the non-axial drill is rigidly supported in its holder, 
it will drill a conical hole, but if it is unrestrained, it will 
drill a parallel hole. 

A correspondent, Mr. Fellgett, who kindly addressed 
me direct by post, has drawn attention to the interesting 
parallel in relation to boring with a bar; assuming the 
bar is not quite co-axial with the work. If the cutter is 
fed along the bar you assure a hole being true for direction 
and position, but cannot guarantee it as to size, whereas 
if the work is fed over the tool you ensure a hole of the 
same size throughout, but cannot guarantee jit as to its 
direction. 

I must thank “ Via Veritas” for the amusement he 








has given me in his appeal for ‘‘ the necessity for precision 
in framing and discussing problems,’’ descending, as he 
does, to the use of the appalling expression “ anti-clock- 
wise.”’ I cannot imagine what objection or antipathy he 
should have to the direction in which the hands of a clock 
rotate! I have a suspicion, however, that he means 
“ contra-clockwise,”’ by which I should have understood 
that he meant in the opposite direction to that in which 
the hands of a clock move. 

With his final remark that the problem had nothing 
whatever to do with Einstein's theory, I quite concur. | 
never mentioned Einstein. 

RansoMes anv Rapter, Ltd., 
R. Stantey Lewis, Chief Engineer. 

Ipswich, June 20th. 

{In answer to Mr. Lewis’ first paragraph, we may say 
that we purposely selected from many letters those that 
showed some differences.—Ep. Tar E.] 


GREAT WESTERN SPEEDS. 


Srr,—The G.W.R. run on which Mr. Rous-Marten 
recorded a maximum speed of 102-3 m.p.h. for a quarter 
of a mile and 100 m.p.h. for half a mile, down the Wellington 
bank, took place on May 9th, 1904. 

The engine which achieved this speed performance was 
the redoubtable 4-4-0 “ City of Truro,’ now preserved 
in the York Railway Museum. On the day in question 
the Ocean Special was hauled as far as Bristol from Millbay, 
Plymouth (a fraction over 128 miles), by the “ City of 
Truro.” From Bristol the train was worked forward 
by one of the 7ft. Sin. 4—-2-2’s, “* Duke of Connaught,” this 
part of the total journey consisting of 1184 miles to 
Paddington. 

On leaving Plymouth (Millbay) the train comprised 
five postal bogie vehicles, viz., four vans at 22 tons each 
and one sorting carriage at 25 tons, making a total tare 
weight of 113 tons. The full load was estimated at 148 
tons. At Bristol a mail van was detached, reducing the 
weight (loaded) to 120 tons. 

Thus the “ City of Truro” 
than had the “ Duke of Connaught,” for not only had the 
four-coupled engine to pull a heavier load, but it had also 
to tackle the extremely severe gradients—-some of them at 
1 in 40—up to Wrangaton, 15 miles from Plymouth, and 
later there would be about 3} more miles of collar work 
from Totnes to Dainton, the line, after a short level 
stretch, rising at 1 in 89, 1 in 57, and 1 in 40, to Dainton 
tunnel. The “City of Truro” averaged 62-2 m.p.h., 
Millbay to Bristol; 64 m.p.h., Exeter to Taunton; and 
74 from Taunton to Bristol, the last 444 miles to the latter 
point being practically level. The 10} miles of downhill 
from Whiteball summit to Taunton were, by the way, 
covered at an average rate of 80. 

The single-wheeler, ‘“‘ Duke of Connaught,” with the 
reduced load, estimated at 120 tons, put up a performance 
quite as remarkable, in some respects, as that of the coupled 
wheel engine. On the run to London it touched 91 -8 m.p.h. 
once or twice, and 90 several times. Its average speed for 
the 118} miles, Bristol to Paddington, was 71-3; from 
Swindon Transfer Box, 76} miles, its mean rate was 78 ; 
and from Shrivenham to Paddington, 70} miles, it was 
80 m.p.h., the gradient being a gently falling one for most 
of the distance from Swindon, 77} miles. This 7ft. Sin. 
single was built at Swindon in July, 1897, and was scrapped 
in October, 1914. 

Although the “ City of Truro’s” high-speed record of 
102-3 m.p.h. was not officially made known until 1922, 
Mr. Rous-Marten, as a matter of fact, himself disclosed it 
in the Railway Magazine for April, 1908. 

Stevenage, Herts, June 18th. F. 


had a more arduous task 


W. Brewer. 


ROAD AND RAIL. 


Srr,—In your issue of June 17th you publish a letter 
from Mr. Beaumont that seems to imply there is not, 
after all, much difference between the efficiency of mech- 
anical transport by road and by rail, but your correspondent 
does not give any definite reasons, quote any authority, 
or cite any achievements, past or present, in support of 
his remarks. For example, in the paragraph referring to 
the transport of goods by road and rail from London to 
Leeds he concludes, “‘ taken together tend to equalise the 
overall efficiency.” But the disparity between the true 
costs of the two methods of transport is even greater than 
suggested in my letter published in your issue of June 3rd, 
as @ correspondent has pointed out to me that, in addition 
to the superiority of the railroad itself, three men will take 
a load of 500 tons whereas many times that number of 
men would be required to take the same load by motor 
vehicle on the high road. 

Other correspondents have assumed that I am not 
aware of the recent improvements in pneumatic tires for 
heavy motor vehicles and the improvement in road 
surfaces, but they may rest assured that neither pneumatic 
tires or road surfaces will take away a single pound from 
the 33,000 Ib. raised lft. high in one minute, that is, the 
brake horse-power or work to be done—apart from the 
tractive effort—which a motor vehicle has to overcome in 
mounting a steep incline that does not exist on the railroad. 

Again, it is obvious the greater the number of vehicles 
placed upon the roads without rigid organisation, the 
greater the congestion of traffic and waste of power from 
running engines while the vehicle stands still, There is 
no such thing as free mechanical power; every horse- 
power generated has to be paid for. It is an absolute loss 
that is ultimately borne by industry in one form or 
another. E. C. Bowpren-Smrtn, M.I. Mech. E. 

London, 8.W. 1, June 21st. 
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Railway and Road Matters. 


In the June issue of the London and North-Eastern Rail- 
way Magazine a photograph of the erection by the Mitchell 
Conveyor and Transporter Company, Ltd., of a mechanical 
coaling plant at York, in which 70 tons of tubular scaffold. 
ing is being used, is reproduced. 


SPEAKING at a Poster Exhibition at York on June 6th, 
Mr. Hornsby, the North-Eastern divisional general 
manager, L. and N.E.R., said that his company spent 
£1000 for every day of the year on advertising. is year 
nearly 200,000 posters of 90 varieties, covering @ total area 
of 280,000,000 square inches of colour, had been produced 
to advertise North-Eastern resorts alone ; 3000 advertise- 
ments, covering 5500in., were inserted in 94 newspapers. 


Tae Southern Railway Company's Bill for building a 
dock at Dover for the accommodation of the proposed 
train ferry, having passed the House of Commons, has 
been before a Committee of the House of Lords since 
June 7th. The main ground for the opposition there was 
the necessary increase in the coal traffic that will pass over 
the sea front. On Thursday, the 16th, the Bill was passed 
on condition that a clause was inserted limiting the quan- 
tity of coal so conveyed to 300,000 tons a year. 


On Sunday, June 12th, a tank engine was taking two 
empty carriages from Rochdale to Bacup on the London, 
Midland and Scottish Railway, when, just after leaving 
Wardleworth Station, the engine left the rails and fell on 
its right side. The driver was killed, and at the subsequent 
inquest on Tuesday, the 14th, evidence was given that 
there was a latent flaw in the crank axle. In the opinion 
of Mr. G. N. Shawcross, the mechanical engineer of 
Horwich, the breakage was an exceptionally unusual one. 


On the western district of the Scottish area of the 
London and North-Eastern Railway, the Collet system of 
packing sleepers is being employed, with results that show 
a 50 per cent. increase over hand packing. The plant 
consists of a four-cylinder petrol unit, driving an electric 
generator which supplies current to two electric motors 
which work the packing hammers. The latter are arranged 
in groups of four, placed over each rail, and both sides of 
the sleeper can be packed inside and outside of the rails 
simultaneously. The plant is fixed outside the line, and 
can be moved about as required by one man. 


Tue motorman concerned in the Hammersmith collision 
of June 10th told Colonel Trench at the Ministry of Trans- 
port inquiry on the 16th that he misread the signal. 
His brakes were applied by the automatic train stop, 
but he thought that that was due to a failure of the 
apparatus. In anticipation of the opening of the exten- 
sion to Northfields, considerable alterations to si i 
have been made at Hammersmith, and during the work 
there have been cases of “ tripping ” of the 
automatic stop—all on the safety side—and the motorman 
thought that this was an instance of that kind. 


Durine the year ended March 3lst, 1931, twelve 
passengers and twenty-five servants were killed in train 
accidents on the Indian railways, as compared with six 
passengers and thirty-three servants killed in the corre- 
sponding period of 1929-30. In “‘ movement "’ accidents, 
282 servants were killed, as against 343 killed in 1929-30. 
There were 22,301 accidents of various kinds reported, 
and these included 80 collisions involving passenger trains, 
369 derailments of passenger trains, 53 collisions between 
light engines, 222 collisions between goods trains, and 
4176 derailments not involving passenger trains. 


Tue Ministry of Transport Railway Statistics for March, 
which were noted herein on June 17th, also gave the results 
for the first three months of the present year. They show 
that compared with the corresponding period of 1931 the 
number of passenger journeys decreased by 3-0 per cent. 
and the receipts therefrom by 1-9 per cent. As the 
receipts from season tickets fell off by 4-9 per cent. and 
parcels traffic by 5-8 per cent. there was a decrease of 
3-2 per cent. in the total receipts from passenger traffic. 
The tonnage of freight traffic fell by 5-0 per cent. and the 
freight receipts by 8-3 per cent. General merchandise 
accounted for 6-2 per cent. and 8-0 per cent. respectively 
of these figures. There was a decrease of 1-2 per cent. 
in the passenger train mileage and of 5-7 per cent. in the 
freight train mileage. 


Wen steam heating was introduced on the South 
African Railways, the trains usually consisted of seven or 
eight coaches only. The leakage of steam from the 
couplings created a difficulty in maintaining efficient 
heating throughout the longer modern trains of fourteen or 
fifteen coaches. World-wide tenders were invited a few 
years ago by the Administration for the supply of inter- 
mediate coupler heads, and tests were made with a view 
to obtaining effective heating, not only in the leading 
coaches, but throughout the train to the last of twelve or 
more bogie coaches. As a result of these tests, an improved 
type of coupler head was decided upon, the diameter of 
the through steam pipes was increased, and a new steam 
cock of an improved type was provided. These measures 
bettered the steam heating of trains to a marked degree 
and many passengers have expressed their appreciation of 
the change, particularly when travelling in coaches farthest 
from the engine. 


WHEN a railway accident occurs at times when the 
weather is abnormal, it is usual for the lay Press to con- 
jecture that the cold or the heat, as the case may be, was 
a contributing factor. Thus it was suggested that the 
unusual cold weather led to the Carlisle derailment of 
January 3rd, 1931, and now it has been supposed that the 
warmer weather of last week had something to do with the 
Great Bridgeford accident on Friday, the 17th. Whilst 
derailments due to heat distortion of the track are some- 
what frequent in the United States, they are most un- 
common in this country, and during the last thirty years 
there have been only five accidents reported upon in 
which that has been a factor. The five cases were :— 
March 26th, 1907, Felling; June 19th, 1912, Whitstable ; 
May 16th, 1913, Castleford; July 5th, 1923, Culver 


Junction ; and April 5th, 1926, Tanfield. Two passengers 
were killed at Felling and a platelayer was fatally injured 
by the derailed vehicles at Castleford. 








Notes and Memoranda. 


In a report of the Chemical Research Laboratory of the 
Department of Scientific and Industrial Research, on the 
effects of the atmosphere on copper and bronze, it is 
stated that even in a seaside town, such as Ramsgate, 


it is smoke and not salt which principally affects the metal. 


Txe Royal Institution has received from the Becker 
family a gift of a number of Faraday letters; from Mr. 
D. O. Wollaston, Dr. Wollaston’s Camera Lucida; and 
from Professor J. C. M’Lennan the us in which the 
liquid helium, used in the demonstration at his evening 
discourse on Friday, June 3rd, was transported from 
Holland. 

Tere is, says Mr. T. H. Hogg, of the Hydro-Electric 
Power Commission of Ontario, a definite tendency toward 
automatic and remote control of generating stations. At 
one | lant in Ontario, with an installed capacity of 
54,000 H.P., remote control equipment is being installed 
that will enable the plant to be operated almost entirely 
from an adjacent station located some 2 miles upstream. 


Sreakine at the fourteenth annual conference of the 
Association for Education in Industry and Commerce, 
on Tuesday last, Mr. H. A. Roberts, the Secretary of the 
Cambridge University Appointments Board, said that 
several big companies were consistently taking graduates 
into their offices. Only thirty-one Cambridge graduates 
were appointed to commercial or industrial positions in 
1906. In 1929 there were 258, though the number had 
fallen since owing to trade depression. 


Work on the establishment of national standard 
specifications for sieves for testing purposes has been taken 
in hand by a technical committee recently organised under 
the auspices of the American Standards Association. 
The National Bureau of Standards and the American 
Society for Testing Materials are jointly directing the 
technical work of the committee. The committee is 
co-operating with a committee of the International 
Standards Association, which has been active in Europe 


for some years in an effort to secure a ter degree of 
uniformity in the various national stan for testing 
sieves. 


Txe following proportions are given by Mr. J. F. 
Hennessy as the extent and population of Australia :— 
The Continent has an area of 2,954,000 square miles, 
divided into eight States, New South Wales, Victoria, 
Queensland, South Australia, Western Australia, Tasmania, 
Northern Territory, and the Federal Territory of Canberra. 
The occupations of its ple may be considered to be 
divided as follows :—Professional, 8-7 per cent.; domestic, 
9-1 per cent.; commercial, 15-3 per cent.; transport 
and communication, 9 per cent.; industrial, 31-2 per 
cent.; primary production, 25-8 per cent.; independent, 
0-9 per cent. 


A precise levelling party sent out by the Geodetic 
Survey of Gunnde, Mberieens of the Tatester, in the 
course of a season's operations, not only establishes per- 
manent bench marks every 2 miles, but, in addition, con- 
nects with provincial government, municipal, and corpora- 
tion bench marks, prominent intersections, and points dn 
railways and highways, water surfaces, gauges, and many 
natural features. Thus, a season’s operations not only 
provide permanent marks of reference from which public 
and private engineers may commence spirit levelling for 
private and national engineering projects, but the secondary 
connections mentioned above serve as a connecting link 
to place all other levelling throughout the Dominion on 
the same datum, namely, mean sea level. 


THE first experimental units of the Pennsylvania Rail- 
road’s new electric freight locomotives which will go into 
operation upon the completion of the electrification of the 
railway between New York and Washington have been 
delivered. Except for the experimental steam locomotive 
built by the Timken Roller Bearing Company, these are, 
says the Engineering News-Record, the first locomotives 
to be built (presumably in America) with roller bearings. 
The new locomotives weigh 185 tons and are designed to 
haul longer trains at higher speeds than has been found 
economical with steam locomotives. Each unit has four 
pairs of 62in. driving wheels, each equipped with a motor. 
They are so designed that two or three units can be com- 
bined under the control of one engineman. All parts as 
far as possible are made interchangeable with the railway’s 
new electric passenger locomotives. 


In the course of a speech at the annual dinner of the 
Colliery Managers’ Association, Sir Henry Walker, H.M. 
Chief Inspector of Mines, said it was important that the 
inert dust on the mine roads should be kept dry, so that 
it could rise with the coal dust. He believed this was the 
most important matter that had come out in connection 
with explosions since the stone-dusting regulations had 
come into force twelve years ago. The explosion at the 
Haig Pit, at the beginning of 1931, had spread a great deal 
further than it should have done if the inert dust had risen 
with the coal dust. It was proved afterwards that there 
was a tremendous amount of inert dust present, but that 
it was damp and did not rise with the coal dust. He 
appealed to colliery managers to ensure that the dust 
they were using would not cake, and that it would rise. 
That could be tested quite easily, and it should be done. 


AccorDING to the twelfth annual repert of the British 
Non-ferrous Metals Research Association, the work of the 
research, which is being carried out by Mr. E. J. Daniels, 
has been closely associated during the year with practical 
galvanising problems. Among these, the failure of the steel 
galvanising kettles, the formation of dross and the action 
of fluxes have received special consideration. Experi- 
mental work has determined some of the factors affect- 
ing the life of kettles, and has set on a scientific basis the 
reactions concerning the formation of dross and the 
function of fluxes. Considerable attention has also been 
paid to the corrosion of galvanised articles, and, as an 
extension of this aspect of the work, arrangements are 
being made for an investigation upon the corrosion of 
galvanised hot water tanks, and on the question of suit- 
able tests for the quality of zinc coatings to be carried out 
at Cambridge under the supervision of Mr. U. R. Evans. 





Miscellanea. 





Tue Blyth Harbour Commission celebrated its jubilee 
on June 18th. 


Tue Capetown Municipality has decided to expend 
£500,000 on electricity works. 


A HYRDO-ELECTRIC supply scheme, to cost £14,000, ix 
being started at Nelspruit, South Africa. 


Work is about to be started on mining the extensive 
tungsten ore deposits of Lunenburg County, Nova Scotia. 


A contract for £500,000 worth of steel has, it is 
announced, been settled between Russia and Poland. 
Poland is to buy furs and fish from Russia in exchange for 
the steel. 


Tue new bridge which has been built across the Kanhan 
River, at na, in the Central Provinces of India, 
will be submerged by about 15ft. of water in times of 
high flood. It is of reinforced concrete and has five spans 
of 90ft. each. 

Wuew the Cunard liner “‘ Scythia’ arrived at New 
York on Monday night it was stated that no comment 
could be made on the use in her furnaces of colloidal fuel, 
referred to in last week's Journal Notes, before the round 
trip was completed. 

Tue accident death-rate among employees in American 
bituminous coal mines during 1930 was 2-16 per million 
man-hours worked. There were 5890 mines at work and 
of these 4885 had no accidents. The total amount of coal 
raised was 467,526,299 tons. 


Iw a line of precise levels run across the continent from 
mean sea level on the Atlantic to mean sea level on the 
Pacific, the engineers of the Geodetic Survey of Canada, 

t of the Interior, obtained an apparent difference 
of elevation of only about 6in. 


Warez the revenue has been steadily increasing each 
year, the cost of electricity in Cape Town has been steadily 
ing, as is shown by the fact that whereas in 1922 

the average price received per unit sold was 3-371d., 
in 1931 this figure was reduced to 1 -605d. 


Tue Estimates of Expenditure on Capital and Better- 
ment Works for the South African Railways and Harbours 
during the current year total £1,498,157, a reduction of 
£2,065,908 on the previous year. Besides this amount, 
however, it is to spend £2,031,823 from the 
renewals fund and £31,651 from working votes and released 
material. 

Ly view of the scarcity of water in some parts of Calcutta, 
specially in bustees, which generally compels people to 
use unfiltered water and insani tank water, the Water. 
works Committee of the Co of Calcutta has given 
direction that the twelve lorries hased last year for 
road-watering and other purposes be diverted to supplying 
filtered water in the city. 

Tue Norwegian State Railways have contracted to 
take 90,000 tons of Svalbard (Spitsbergen) coal from 
the Store Norske Spitsbergen Kulkompagni. According 
to the Norges Handels og Sjéfartstidende, the basis price 
is 17-25 kr. per ton; last year’s price was 17 kr. per ton. 
The contract provides for the price to be increased or 
decreased slightly if analyses of the coal supplied show 
that it has a higher or lower calorific value than fixed in 
the contract. 


A woRLp’s record in shaft sinking is claimed by the 
West Rand Consolidated Mines, where in March the new 
South Shaft was sunk a distance of 400ft. at a cost of 
[24 13s, 8d. a foot. The April figures show that the 
March record has been exceeded by 2ft., the April total 
footage sunk being 389ft., an average of 13ft. per day. 
There was one working day less in April than in March. 
The sinking was commenced in January last, and the total 
depth reached is close on 1400ft. It is now anticipated 
that the filtimate depth of 4000ft. will be reached by the 
end of the present year, which would constitute another 
record. 

THE installation of the lighting equipment at the Cape- 
town Airport has, says the South African Mining and 
Engineering Journal, been completed by the contractors. 
The illumination produced at the centre of the aerodrome 
by the eight 330,000 candle-power flood lamps, i.¢., where 
the intensity of the light is a minimum, was tested and 
found to be of the order of 0-3 foot-candles, which is 
understood to be more than twice the illumination pro- 
duced at other aerodromes in South Africa where similar 
equipment is installed; this, moreover, is double the 
requirements of a Class “‘ A " airport in other parts of the 
world, for which a minimum illumination of 0-15 foot- 
candles is specified. 

Tue Canadian Pacific liner *‘ Empress of Britain,’ the 
largest vessel built in the United Kingdom since the war, 
broke both her west-bound and east-bound records for 
the crossing to Canada in the course of the round trip 
which was completed at Southampton on Tuesday night. 
Her average speeds for the two journeys were 24-73 and 
24-83 knots respectively. On her west-bound journey 
she travelled from Cherbourg breakwater to Father Point 
in 4 days 8 hours 52 minutes, compared with the previous 
record of 4 days 9 hours 15 minutes. She made her return 
journey from Father Point to Cherbourg in 4 days 7 hours 
58 minutes, compared with 4 days 9 hours 17 minutes. 
Fog had delayed her during the west-bound trip. 


Tue Institute for Research in Agricultural Engineering 
recently imported a combined hay baler with power 
take-off drive, as recommended by Messrs. Baxter, Clarke 
and Newman in their report on ‘“ The Use of Agricultural 
Machinery in Canada and the United States of America,”’ 
As considerable interest has been evinced by the agricul 
tural community in this machine, it was thought that, 
although no public demonstration will be possible this 
year, an opportunity should be given for this machine to 
be seen at work during its trials. The machine was 
demonstrated on a crop of lucerne on Lord Lymington's 
farm at Farleigh Wallop, in Hampshire, on Tuesday last, 
June 2ist,.and the following days, and Lord Lymington 
kindly gave permission for all visitors introduced by this 
Institute to see the machine under working conditions. 
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ELECTRICALLY-DRIVEN SUGAR CANE MILLING PLANT 
THE MIRRLEES WATSON COMPANY, LTD., GLASGOW, ENGINEERS 


(For description see page 687.) 


View OF COMPLETE PLANT IN MAKERS’ SHOPS 
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the rotor. The disruptive force acting on the oil 
film at any speed can readily be calculated and its 
direction is definitely radial. The apparatus 
therefore constitutes a mechanical device for 
measuring the adhesion existing within the oil, 


Ve, ere No, 3989 | and between the oil and the metal of the rotor. 
So far only preliminary results have been obtained. 
While they confirm existing knowledge and theory 
Contents. concerning the formation and characteristics of oil 
oot films on metal surfaces, they carry the subject 
Tun Pacem, June Seth, 2608. rage | several steps farther and seem to provide the basis 
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A NEW THEORY OF LUBRICATION. 


At the beginning of this month a new theory of 
lubrication was developed in a paper, “ The 
Mechanism of Lubrication,” which Mr. W. F. 
Parish and Mr. Leon Cammen presented before 
the Lubrication Engineering Committee of the 
American Society of Mechanical Engineers. 
Whether it is strictly correct to refer to the theory 
as a new one we have some-doubt, but we are 
quite certain that the experimental methods and 
results on which it is based demand the careful 
attention of all interested in the vital and per- 
plexing phenomena of lubrication. On page 699 
we reproduce a drawing illustrating Messrs. 
Parish and Cammen’s experimental equipment. 
A full description of the plant is not given in the 
original paper, but it is fairly obvious that it con- 
sists in essence of a vacuum chamber containing a 
high-speed hollow fly-wheel through which fluid 
may be circulated for the purpose of controlling 
the temperature conditions. The fly-wheel or 
rotor is 10in. in diameter and may be run at any 
speed from 1000 to 18,000 r.p.m. The apparatus 
was designed and constructed in co-operation with 
the Sperry Gyroscope Corporation, a company 
possessing exceptional experience in the production 
of extra high-speed, accurately. balanced rotors. 
At the highest speed the rotor has a peripheral 
velocity of almost nine miles a minute. We might 
justifiably describe even half that speed as terrific 
in any machine. The warning of danger which the 
authors give in their paper is almost superfluous. 
The rotor may be made of steel, bronze, or other 
metal in order to vary the experimental conditions. 
Its surface is smeared or swabbed with the oil to 
be tested, and the phenomena which occur as the 
rotor is speeded up are observed. Under the action 
of centrifugal force the oil is thrown or torn off 





| layers. 


It may, of course, be said at once that the 
apparatus in nowise reproduces the conditions 
under which oil exists in a lubricated bearing. Inan 
uncapped bearing centrifugal force may be a factor 
affecting the retention of the oil, but it hardly enters 
at all into the factors affecting the establishment 
and maintenance of the oil film between the shaft 
and the “‘ brass.”” According to modern opinion that 
oil film is composed of more than one layer. Adja- 
cent to the shaft the oil is believed to be in chemical 
union with the metal of the shaft. A similar 
chemically united oil-metal layer is likewise 
believed to exist at the surface of the brass. Each 
of these layers, referred to by Messrs. Parish and 
Cammen as the Langmuir layers—we in this 
country might perhaps call them the Hardy layers 
—is believed to be only about one molecule thick. 
Between the Langmuir layers on the shaft and the 
brass there is a fluid film of lubricant which may 
be of any thickness from that corresponding to 
the conditions of “‘ hydrodynamical ”’ lubrication 
down to zero, in which case we get the conditions 
of “‘ boundary ”’ lubrication. Some authorities sub- 
divide this fluid film into a central mass of freely 
moving fluid bounded by layers which are held 
against the Langmuir layers by an electrical or 
magnetic field existing at the boundaries of the 
shaft and brass. These layers, regarded com- 
monly as being more or less rigidly attached 
to the shaft and brass, are referred to by 
Messrs. Parish and Cammen as the Coulomb Law 
Much light can obviously be thrown upon 
the phenomena of lubrication if we can measure the 
force with which the various films adhere to the 
bearing surfaces. The Sperry-Cammen tester is 
designed to permit that measurement to be effected, 
and obviously does so in a very direct way. By 
a study of the manner in which the oil is thrown off 
the rotor as its speed is raised Messrs. Parish and 
Cammen have established, or claim to have esta- 
blished, the existence of the fluid film, the Coulomb 
Law layer, and the Langmuir layer. In addition, 
they have found that there is a fourth layer, which 
they designate the Parish layer, which lies below 
the Langmuir layer and which apparently is in 
the nature of oil adsorbed in the pores, cracks, and 
interstices of the metal immediately beneath its 
oil-metal boundary. It would appear that while 
some or all of the Coulomb Law layer may be 
removed by the centrifugal force, the Langmuir 
layer is very adhesive. It, and any portion of the 
Coulomb Law layer which may remain, can, how- 
ever, be removed by means of a piece of bond paper 
held against the rotating periphery. After the 
rotor has been apparently completely dried in this 
manner a fresh layer of oil forms on the surface. 
The Coulomb Law and Langmuir layers are in 
fact re-established by the adsorbed oil of the 
Parish layer driven outwards by the centrifugal 
action. The outward flow ceases when the re- 
established layers exert sufficient pressure to retain 
the residue of the Parish layer in the pores of the 
metal. On the removal of the re-established layers 
the flow is again manifested. In one recorded 
case, that of lard oil on a steel rotor, as many as 
twenty-one layers were successively formed and 
removed before the action ceased. At first sight 
it might appear that Messrs. Parish and Cammen’s 
investigation, while yielding interesting results, 
does not materially affect the theory of lubrication 
as now generally accepted. If, however, the views 
which they advance concerning the mechanism of 
lubrication can be confirmed, nothing short of the 
complete abandonment of the classical theory 
would appear to be indicated. According to them, 
the true seat of the lubricating action is not in the 
intermediate or fluid film, but in the Coulomb Law 
and Langmuir layers. The fluid film is loosely 
held and is easily squeezed out by the pressure of 
the shaft on the bearing. ‘The Coulomb Law and 
Langmuir layers are, however, held very firmly to 
the surfaces by electrical and chemical forces, and 
it is upon them that the shaft primarily rides. 
Because of the excentricity of the shaft relatively 
to the bearing there is a dragging action which 





effects the same result as the removal of the 


Coulomb Law and Langmuir layers by means of 


the bond paper. These two layers are wiped off 
both the shaft and the brass, with the result that 
the pressure on the adsorbed oil is released. That 
oil flows out of the pores in the metal and not only 
re-establishes the Coulomb Law and Langmuir 
layers, but by its pressure lifts the shaft out of 
metallic contact with the brass. The action is 
practically instantaneous, and almost as soon as 
the two layers are re-formed by the outward flow 
of the adsorbed oil the shaft has turned to a fresh 
point of contact. The lightly held free film of oil 
takes no part in the actual lubrication of the 
bearing beyond acting as a storage reservoir for 
restoring the Coulomb Law, the Langmuir, and the 
Parish layers. Except in so far as the free film 
plays an important part in the escape of heat from 
the bearing and in absorbing shocks transmitted 
to it, the bulk of the substance of which the free 
film is composed need have no real lubricating 
property. All that is required of it is that it should 
carry a sufficient percentage of real lubricant to 
enable the three effective layers to be established 
and maintained. 

Whether or not we accept the Parish-Cammen 
theory as completely and satisfactorily established, 
it must be admitted that it explains certain facts 
which have hitherto puzzled students of lubrica- 
tion phenomena. Further, it confirms some opinions 
which various investigators have formed regarding 
certain aspects of the subject. Lord Rayleigh, 
for example, reached the conclusion that castor oil 
owes some of its characteristics as a lubricant to 
the fact that it is not homogeneous, but contains 
a major and a minor ingredient, of which the minor 
is the more important. Again, neither shale oil 
nor kerosene possesses any real lubricating property 
by itself. With, however, 10 to 20 per cent. of 
sperm oil or lard respectively they become good 
lubricants. Presumably the sperm or lard is 
present in sufficient amount to establish and main- 
tain the effective lubricating layers, the shale oil 
and kerosene serving merely as carriers. Finally, 
the new theory sheds light on the puzzling fact that 
anything, such as free fatty acid, which lowers the 
surface tension of a lubricant, improves its lubri- 
cating properties. It would be thought that high 
surface tension was desirable in a lubricant, for the 
higher the surface tension the greater would be the 
resistance of the “ lubricating film ’’ to rupture. 
Actually the reverse is true, apparently, as may 
now be suggested, because the less the surface 
tension the more readily will the lubricant penetrate 
the pores of the metal and the more completely 
will the adsorbed Parish layer be established. 


Too Many Engineers? 


In a leading article our contemporary Jron Age 
comments upon what, at first sight, would appear 
to be no more than a natural result of the 
industrial depression in America. A few years 
ago it was the practice of American engineering 
firms to send representatives in the spring to 
the leading technical colleges to engage the 
most promising students at the conclusion of 
their education. There were then not enough 
embryonic engineers to satisfy the demand, and 
industry “‘ had difficulty in filling its quota with the 
type of graduates it wanted.” Last year the 
position was reversed ; graduates became a drug 
upon the market. Instead of being sought, they 
had to seek, and few were successful in securing 
engagements. At a Central Western engineering 
school, it is reported that only one in fourteen of 
the outgoing class has been placed in industry, and 
the Dean of Princeton has written that “ whereas 
in some years there were many more openings than 
graduates, this year only one outgoing Princeton 
man in thirty has a chance to go to work.” As 
far as our evidence goes, the condition in the United 
Kingdom in this respect is by no means unsatis- 
factory, but we know that in France it is very 
difficult to place students, whilst in Germany the 
position is so bad that the Verein deutscher 
Ingenieure made a special appeal last year to 
engineers and shipbuilders to employ young men 
for the merest nominal pay. There are ordinarily 
40,000 students in the German technical high 
schools and higher training colleges, and the 
annual output of graduates is 8000. The Verein 
reported that only 20 per cent. of these youths 
found engineering posts last year, another 20 per 
cent. took any work they could get—even as 
waiters—and 10 per cent. continued their studies. 
The remaining 50 per cent. were without occupation. 

Grave as this position of affairs is, it appears, 
as we have suggested, to be ascribable to the pre- 





vailing depression, and one would hardly regard it 
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as a cause for censure of the colleges. It seems to 
be no more than a reflection of the bad condition 
of the engineering industry, and it may be ex- 
pected to pass when the trade of the world revives. 
That, however, is not the view of our American 
contemporary. “There are,” it writes, ‘ many 
signs that in college education, as in industry, the 
machinery of production has been built up out of 
all proportion to.the capacity of the market to 
consume the product.’’ It goes on to say that 
college training “‘ will be up for appraisal’ with 
other prime factors in American life, and ends up 
by a riposte upon the colleges for their ‘ many 
preachments concerning the shortcomings of 
modern business.” “If we mistake not,” it says, 
“the years just ahead will prove quite as trying 
to our colleges as to industry in the changes they 
will demand in methods and aims, and most of 
all in the quantity and quality of the product.”’ 
The italics are ours. They leave no doubt that the 
Iron Age, which may be presumed to speak with 
intimate knowledge of the industry it represents, 
is not satisfied with the quality of the graduates, 
and holds that the output is in excess of require- 
ments. It would be easy to dismiss this complaint 
with the remark that it has no bearing on this 
country, that American technical education is 
admitted, even by Americans, to be on a lower level 
than that of Europe, and that if there is an excess 
of graduates the simple course is to tighten up the 
curricula, so that a smaller number out 
annually. That, however, would fail to go to the 
bottom of the matter or to recognise the real sig- 
nificance of the position. The fact is that America, 
like Germany, France, and Great Britain, has built 
up an enormous and costly system of technical 
education, which must be maintained. It has 
great colleges, universities, and schools, with 
expensive equipment and large expert staffs. In 
spite of endowments and State grants, a large 
income from fees is essential to the life of these 
institutions, and in consequence the entrance of 
students is encouraged. Exactly the same con- 
dition prevails in this country. Even our muni- 
cipal technical schools which are mainly supported 
out of the rates depend in some measure upon the 
fees raised, but, apart from that, they have to 
justify their existence, not only by the size of their 
classes, but by the successes achieved by their 
students. To keep their vast educational machines 
supplied with the necessary quota of students, 
propaganda is continually employed by all coun- 
tries. The advantages of technical education to the 
student and to the nation are ceaselessly insisted 
upon and colleges vie with each other in the excel- 
lence of their accommodation and the costliness 
of their equipment in order to impress potential 
students or their parents. Great Britain is, if 
anything, behindhand in these respects. Other 
European nations have technical colleges which 
are the envy of our own educationalists, and have 
a larger number of students in proportion to the 
population. But even our relatively modest 
efforts may have to come up for the “ appraisal ”’ 
with which our contemporary threatens the 
American institutions. 


Several years ago one or two British technical 
colleges printed, from time to time, a tabular 
statement showing the subsequent careers of 
their alumni. We have not seen any returns 
of that kind for some time, and we assume 
that the production of them has either been 
allowed to lapse or they are not made public. 
No doubt, trouble in keeping touch with past 
students was experienced, but in view of the 
value that such a record would be in an attempt to 
estimate the efficiency of technical teaching institu- 
tions, its revival and general adoption is worthy of 
consideration. Without some such census, an 
“‘appraisal’’ of the kind that the Iron Age appears to 
have in mind would be exceedingly difficult. Facts, 
and nothing less than facts, will show clearly 
whether the capacity of technical schools in any 
country is greater or less than the national needs, 
and enable a good guess, to say the least, to 
be made at the suitability of the education given 
and the standard attained. If, for example, it 
were found that whilst all the graduates were 
absorbed fairly rapidly into technical industries, 
and yet that a large proportion of them failed to 
make due progress in their vocation, it would be 
reasonable to conclude that a revision of curricula 
was desirable. Many attempts, both here and 
abroad, have been made by means of questionnaires 
to discover the attitude of employers towards 
technical graduates, but they have been far from 
complete, and reflect too much personal feeling to 
be wholly satisfactory in other respects. To 
reach safe—or fairly safe—conclusions, the career 





of all students from technical schools of all grades 
should be recorded periodically. Then we should 
have something definite to work upon. At present 
we can only grope rather blindly, and have but 
little precise knowledge of the real efficiency of the 
great educational machine. 








Incorporated Municipal Electrical 


Association. 


For the first time since the war years the Annual 
Convention of the Incorporated Municipal Electrical 
Association was this year reduced to a matter of two 
days instead of the usual week. The President this 
year is Mr. C. G. Morley New (the chief electrical 
engineer to the Cardiff Corporation), and the Con- 
ference was held in that city on June 16th and 17th. 

The attendance at the Convention was necessarily 
smaller than in some recent years when, indeed, it 
began to mount to almost inconvenient proportions, 
and it became necessary to limit the number of repre- 
sentatives of manufacturers and others who were not 
actually members of the Association. This year the 
attendance fell from a figure of about 1200 last year 
to 750, but on the whole it must be said that the 
Conference was a success from the business point of 
view, and, of course, it goes without saying that on 
the social side there was nothing to complain of. One 
of the consequences of the present financial position 
is that Local Authorities do not find themselves 
justified in extending to such Conferences any hospi- 
tality which would involve expenditure which falls 
upon the rates, and so at Cardiff anything in the 
nature of official luncheons, &c., which usually form a 
feature of the programmes, was absent. 


PRESIDENTIAL ADDREss. 


On Thursday, June 16th, in the City Hall, however, 
the Lord Mayor of Cardiff (Alderman C. W. Melhuish, 
J.P.), gave a civic welcome to the Association, after 
which Mr. C. J. Morley New delivered his Presidential 
Address. In it he referred to a number of matters 
affecting the industry, and commented upon the 
position of supply undertakers under the “ Grid ” 
scheme. There are now nearly 400 local authority 
electricity supply undertakings in the country upon 
which more than £200,000,000 has been spent, and 
it was claimed that an extension of the capital expen- 
diture upon such undertakings from £4,000,000 in 
1896 to £200,000,000 in 1930 indicates that local 
authorities as a whole have realised the moral obliga- 
tions placed upon them in making generally available 
to the public they serve the commodity which they 
hold statutory rights to supply. 

Taking the three large items of cost in electricity 
supply, namely, capital, labour, and fuel, Mr. Morley 
New analysed the progress that has been made in 
effecting economies in production. In 1921-22 the 
units sold to consumers per £100 of capital expenditure 
were 2189; in 1924-25 the figure had risen to 2624 ; 
but in 1929-30, owing to industrial depression, the 
figure remained practically stationary at 2649 for 
local authority and company supplies, the local 
authority figure bemg 2715 in 1930. There is no 
question, however, that a great improvement in this 
respect will be shown with more normal activity of 
industry, as in recent years a large expenditure has 
been incurred on distribution which is not yet fully 
remunerative. Another figure of some interest which 
was given relates to the sales per employee. The 
number of men engaged in all sections of local 
authority supply undertakings increased from 3359 
in 1922-23 to 61,620 in 1929-30, but the sales to 
consumers per man employed increased from 103,471 
units to 140,636 units between those two periods. 
Generation alone in the same period showed an 
increase from 230,380 units to 462,360 units per 
man employed, or an increase of 100-7 per cent. It 
is, however, in fuel consumption that spectacular 
savings have been effected. Between the years 
1920-21 and 1929-30 there has been a saving of 
1-43 lb. per unit generated, equivalent to 6,436,277 
tons of coal on the consumption for 1929-30, which 
at 15s. per ton gives a saving of £4,822,207. Thus, 
it can be said that the fuel charges on a large pro- 
portion of recent plant extensions are being made out 
of savings in fuel. At the same time, during the period 
mentioned, the average revenue received per unit 
from consumers of local authority supply under- 
takings w&s reduced by no less than 48 per cent. 

All this, contended Mr. Morley New, represents 
rationalisation of a type which has much to commend 
it, but, he added, he would hesitate before introducing 
any further schemes for better conduct of the industry 
if they entailed substitution of personal control by that 
impersonal control associated with some huge under- 
takings. 

Dealing with the co-ordination of generation, it 
was pointed out that although until recent years local 
authorities have been responsible for fully two-thirds 
of the total quantity of electricity generated and dis- 
tributed to consumers, if the national scheme is 
carried out on the lines now being developed, the 
position will ultimately be that generation will be 
about equally divided between company and local 
authority undertakings as to output, whilst on 





balance the company stations will operate at highe: 
load factors and local authorities will be importing 
supplies. This, it was suggested, might not be very 
comforting to local authorities, but the important 
point was emphasised that electricity must be 
obtained at the lowest possible cost, no matter what 
the source, and the main duty of local authorities was 
to supply consumers at the lowest possible price. 

As to the cost of the standardisation of frequency, 
it was pointed out that in a few years this will reac) 
nearly £900,000 per annum, or about four times the 
amount now being levied for this purpose, and, wit): 
the cost of the “ Grid,” will constitute an addition 
to the fixed charges on the industry of about £4,000,000 
per annum. Therefore every effort must be made to 
increase revenue by increasing demand. 

Discussing the question of price for bulk supply, 
it was urged that the cost of electricity supplies unde: 
the Government scheme, as between one site and 
another, must not be such as to prove a deterrent to 
the establishment of industries in the neighbourhood 
of small towns, and that given these conditions, 
medium and small-size undertakings should be in a 
much better position than they are to-day to negotiate 
for really large loads. In this connection, the whole- 
hearted co-operation of the Central Electricity Board 
was pleaded for in order that the bulk supply tariff of 
the latter might be reconciled with one acceptable to 
the large power users in all towns. Power consumers, 
it was pointed out, are chiefly concerned with the 
average price per unit, and do not like a tariff in 
which the fixed charge is accentuated. In any case 
they expect some safeguard as to the maximum price 
per unit, so that they may be covered against what by 
them is considered an unduly high price, should their 
operations have to be curtailed, otherwise the infer- 
ence is that large consumers will prefer to install their 
own plants. 

It was inevitable perhaps that reference should be 
made to the possibility of Government action in 
regard to distribution on similar lines to that which 
has already been taken in the matter of generation. 
Indeed, not only the Minister of Transport in the 
late Labour Government, but also the present Minister 
of Transport has thrown out a hint of this kind, and 
therefore once again supply authorities were urged 
by Mr. Morley New to take action themselves in order 
to prevent this further incursion of Government 
activity into the industry. It was emphasised that 
the co-ordination of generation under the 1926 Act 
did not come from any desire on the part of the 
industry, but was the result of the failure of the 1919 
Act to bring about the results that were expected. 
Mr. New urged that there is no necessity for setting up 
distributing authorities with large areas, because, 
provided the benefit of economical generation at 
certain stations is passed on to others, then elec- 
tricity should be cheaper on the average throughout 
the whole country, and business should improve. 
The drawback at the moment is recognised to be a 
relatively few backward undertakings—both company 
and local authority—which do not appear yet to have 
recognised to the full their responsibility to the 
public. Moreover, it was pointed out that local 
authorities are often restricted in extending dis- 
tribution beyond their boundaries, although this 
can be done in many cases to great advantage and 
without detriment to anybody, and, generally, Mr. 
Morley New put forward the view that provided a 
progressive outlook is developed and that legislative 
restrictions, where they exist, are removed, the work 
of the distribution of electricity throughout the 
country can proceed more effectively and with greater 
freedom without any attempt on the part of the 
Government to take a hand in the matter. 


SMALL Execrricrry UNDERTAKINGS. 


The first paper presented to the Conference dealt 
with “ The Organisation and Development of Small 
Electricity Undertakings,’ the author being F. 
Newey, chief electrical engineer at Long Eaton. 
For the purpose of the paper, the author took the 
case of an undertaking with less than 5000 consumers, 
although that was admitted to be an arbitrary 
definition, because it took no account of demand. 
1.M.E.A. definition of a “ small undertaking ” is one 
having an output of 10,000,000 units. Such an 
undertaking would obtain its supply in bulk, and the 
paper deals in great detail with the organisation neces- 
sary to develop the supply of electricity, the hiring of 
apparatus and the general internal details. The care 
needed in framing the financial policy of the Committee 
of such a small undertaking was emphasised, it being 
pointed out that the expenditure on apparatus, 
assisted wiring, and meters is often, at the present 
time, more than can be met out of revenue, The 
view was also urged that the profits of such an under- 
taking should be .kept as low as possible, and the 
benefit be given to the consumers rather than using 
profits for relief of rates, it being pointed out how, by 
taking advantage of the present income tax as a 
“ set-off”? against tax deductions in the general 
accounts of a Council, it was possible for an electricity 
department to pay more than the statutory 1} per 
cent. to the relief of rates, thus benefiting non-con- 
sumers, and even competitors, at the expense of the 
undertaking. 

In the discussion a number of engineers of small 
stations gave details of the development of their 
undertakings by the adoption of a progressive policy 
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on the distribution and service side. Some matters 
of general interest, however, were also mentioned. 
For instance, Mr. M. 8. Mason (chief engineer at 
Worksop) urged the lamp manufacturers to reduce 
the price of lamps—a request that is made at almost 
every I.M.E,A. Conference—and complained of the 
manner in which progress in the smaller towns is 
being retarded by the restriction placed by the 
B.E.A.M.A. Council upon their members exhibiting 
at local exhibitions. In the same way he suggested 
that the Electrical Development Association should 
assist local propaganda more rather than confine 
itself almost exclusively to national propaganda. 

Mr. W. A. Walker (chief engineer, Kettering) 
suggested that Mr. W. R. Rawlings (President, Elec- 
trical Contractors’ Association), who was present, 
might have something to say on the part that could be 
played by electrical contractors in assisting develop- 
ment in small districts. Mr. Rawlings, however, did 
not respond to the invitation, despite Mr. Walker’s 
subsequent contention that some contractors often 
failed to fulfil their obligations to the public in that 
respect. At the same time, he spoke in terms of praise 
of the registered contractors’ scheme, and of the 
manner in which an increasing number of municipal 
electrical undertakings are now making use only of 
the services of registered contractors. 

Mr. F. Price White (chief engineer, Bangor) caused 
some amusement by emphatically predicting that the 
gas industry will in a very short time go out of exist- 
ence altogether, but perhaps he was on more solid 
ground in some of his other suggestions ; for instance, 
that the Electricity Commissioners should recognise 
that the life of mains is considerably longer than the 
period now allowed for the repayment of loans, and 
also that a longer period than five to seven years 
should be allowed for the repayment of the capital 
involved in a change over from D.C. to A.C. 

Alderman R. 8. Chatfield (Chairman, Eastbourne 
Electricity Committee) suggested that the I.M.E.A. 
Council might try to evolve a standard policy of 
development for undertakings of the character dealt 
with in the paper, claiming that much of the work now 
heing done by way of propaganda by the Electrical 
Development Association and by way of research by 
the Electrical Research Association was being wasted 
through the lack of some standardisation of a develop- 
ment policy. 

There was no time for the author to reply to the 
discussion in detail. 

LIGHTING. 


Pusiic ELectrrRic 


In the afternoon of Thursday, June 16th, a provo- 
cative paper on “ Public Lighting by Electricity ” 
was presented by Mr. J. N. Waite (City Electrical 
Engineer, Hull) and Mr. W. J. Jones (Manager, 
E.L.M.A. Lighting Service Bureau). In putting the 
case for street electric lighting based on experience 
gained by a number of active municipal electrical 
engineers in different parts of the country, the authors 
attacked the position of the gas industry in regard to 
street lighting from a somewhat new angle, and in 
doing so paid little attention to the views held by 
some people that in dealing with electricity vereus 
gas competition in any form electrical engineers 
should confine themselves only to stating the advan- 
tages of electricity without pointing out what to 
them are regarded as defects in competitive supplies. 
On the contrary, this paper made great use of inde- 
pendent tests on gas lamps which have been carried 
out at the National Physical Laboratory and which 
the authors asserted demolished many of the claims 
put forward by the gas industry in regard to street 
lighting. For instance, it has long been claimed by 
the gas industry that a gas mantle maintains its 
efficiency practically unchanged throughout its life, 
whereas the electric lamp gradually loses efficiency 
from the very start. Figures were given from the 
N.P.L. tests indicating that unless a very high degree 
of maintenance of gas mantles and fittings is prac- 
ticed there can be a depreciation of efficiency, under 
London conditions at amy rate, of anything from 
8} to 63 per cent. It is admitted that probably the 
highest standard of maintenance of public gas lighting 
is to be found in Central London, but even there the 
figures given indicate a great variation in the ilhumina- 
tion obtained night after night. 

In connection with this attack upon gas lighting 
the authors also dealt with the candle-power ratings 
of gas and electric lamps, pointing out that the gas 
industry has not yet adopted any standard method 
of rating candle-power values of street lighting 
lanterns, At times the candle-power values given 
refer to the average candle-power realised in the lower 
hemisphere ; at other times the candle-power values 
between 10 deg. and 20 deg. below the horizontal are 
given, whilst since the introduction of clusters of 
mantles there has been a tendency to give a candle- 
power rating equivalent to the maximum candle- 
power obtained in any position below the horizontal. 
None of these ratings, however, it was contended, 
are any use whatsoever in arriving at the total light 
emitted, and that as a means of comparison of total 
light emission the only true rating is that known as 
the mean spherical candle-power, i.¢., the average 
candle-power given in every direction from the light 
source. This is the basis of candle-power ratings for 
electric lamps. 

Dealing with the electrical side of the problem, the 


intensities the street lighting load would consume 
approximately 300 million units per annum, but in 
presenting the paper the authors added that that 
figure might easily be doubled if the intensities of 
illumination were of the order demanded by modern 
conditions. Speaking of the progress made by street 
electric lighting—to dispose of the impression which 
is sometimes given that street electric lighting is only 
to be found in a few back streets—it was pointed out 
that from 1922 to 1930 the units consumed for public 
lighting in this country increased from 49-5 million 
units to 144 million units, despite the fact that during 
that period there had been a reduction in the average 
price charged for electricity for street lighting pur- 
poses of 45 per cent. From experience in Hull and 
similar places it was suggested that public lighting 
for all-night purposes could be given remuneratively 
at ?d. per unit, and figures were presented of many 
examples of street electric lighting in which the total 
cost was lower and the total amount of light provided 
very much higher than that previously given by gas. 

The paper contains a vast amount of information 
obtained from actual practice of what is possible 
under varying conditions with public lighting by elec- 
tricity and is a distinct departure from many previous 
papers on the subject in that the authors put their 
case forward in an uncompromising manner. 

There was naturally a long discussion on the paper, 
in which, whilst the general principles enunciated by 
the authors were not challenged, there were, however, 
differences of opinion on matters of detail. For 
instance, the figure of jd. per unit was disputed by 
several speakers as being too low in many instances, 
but on the whole the discussion was an amplification 
of the views put forward by the authors. 

Mr. P. J. Robinson (Chief Electrical Engineer, 
Liverpool) criticised the Thames Embankment elec- 
tric lighting and suggested that the only high standard 
about it was to be found in the standards used for the 
lamps. He preferred the use of diagonal span wires, 
as used in Liverpool for some years. In Liverpool the 
mileage of electrically lighted streets had increased, 
he said, from 18-25 to 216-87 during the past ten 
years, whilst the mileage of gas lighted streets had 
been reduced from 707 to 601. Incidentally, Mr. 
Robinson is also the City Lighting Engineer and does 
not find it easy to reconcile that position, in which he 
desires to purchase current at the lowest possible 
price, with the position of City Electrical Engineer, 
in which he naturally desires to obtain as high a price 
as possible. It follows that with the large increase 
in the mileage of streets electrically lighted in Liver- 
pool there has been a large increase in the number of 
units consumed, the figures being 589,774 ten years 
ago and 4,345,465 units last year. 

Alderman W. Walker (Manchester) spoke of a 
similarly large increase in street lighting in Man- 
chester, and inquired of the representatives of E.L.M.A. 
when the new illuminous tubes now being experi- 
mented with having a wave length approximating to 
that of daylight, which, he said, would mean 100 per 
cent. efficiency, would be available. 

Mr. E. J. Jennings (Birmingham) was another 
uncompromising antagonist of gas and referred to an 
experimental test of gas and electricity in certain 
streets in Birmingham, concerning which two inde- 
pendent experts reported that whilst in foot-candles 
the gas lamps gave 20 per cent. better light under- 
neath the lamps, at the mean distances between the 
lamps the electric lighting installation gave an 80 per 
cent. better result. 

Mr. W. N. C. Clinch (Chief Electrical Engineer, 
Brighton) drew the attention of street electric lighting 
fittings manufacturers to the need for improvements 
which will render the cost of maintenance less than 
at present. 

Alderman J. W. Longley (Chairman, Bradford 
Electricity Committee) commented on the fact that 
whereas ten years is the period allowed for the repay- 
ment of loans for street lighting standards, twenty 
or twenty-five years is allowed for practically similar 
standards used for tramway purposes. 

Mr. C. W. Sully (E.L.M.A.) said it was impossible 
at the moment to say when the new luminous tubes 
which had been mentioned would be available, the 
aim being to ensure that they would give complete 
satisfaction when placed on the market. Speaking of 
the agreement between the I1.M.E.A. and E.L.M.A. 
as to a 1000 hours’ guarantee for the life of lamps 
used for street lighting, he said ngt much use had been 
made of that, as the life was longer than 1000 hours 
on the average, but the makers were hard at work in 
an endeavour to remove the large variation in the life 
of such lamps, and he held out the hope of an amended 
life guarantee and also indicated that the lamp manu- 
facturers will shortly be discussing the whole position 
with the municipalities and other public lighting 
authorities from a new angle. 

After references had been made to the 100 per cent. 
street electric lighting installations at Watford and 
Maidstone, the authors briefly replied and again 
stoutly maintained the antagonistic attitude which 
had been adopted in the paper, claiming that the argu- 
ments were based on the results of practical experience 
and independent tests. 

The annual dinner was held in the City Hall on 
Thursday, June 16th, and the principal guest was 
Mr. P. J. Pybus (Minister of Transport), who, in pro- 
posing “‘The Incorporated Municipal Electrical 
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Association,” spoke of the manner in which the elec- 





tricity supply industry is progressing in this country 
as compared with Germany and America, and gave 
the as yet unpublished figures of the position relating 
to 1931. During that year the units sold amounted 
to 9,219,551,000, representing an increase of 
329,190,000 units over the preceding year, the total 
percentage increase being 3:7 per cent., the local 
authorities showing a slightly better increase than the 
companies. Later Mr. Pybus gave a little advice to 
the Chairmen of the Municipal Electricity Com 
mittees and urged them, particularly at this time, 
when copper is so cheap, to adopt a bold policy of deve- 
lopment, although at the same time dissociating him 
self from any suggestion that a reckless policy should 
be adopted. 

Sir Andrew Duncan (Chairman, Central Electricity 
Board), who responded to the toast of ‘‘ Our Guests 
and Ladies,” said it was probable that the grid would 
be complete in a year’s time, and he appealed for the 
most complete co-operation between supply authori- 
ties and the Board in order that the grid scheme might 
be made a success. To further this object he said 
that within the next few weeks it was the intention 
of the Central Electricity Board to set up a com- 
mittee of engineers of selected stations and to co-opt 
on that committee representatives of the non-selected 
stations. Further, it was intended to set up a Central 
Committee consisting of representatives of the engi- 
neering side of the industry—-both municipal and 
company—to assist the same object. 

At the annual general meeting, which was held on 
Friday morning, June 17th, Mr. G. Porter (Chief 
Electrical Engineer, Worthing) was elected President 
for the coming year, with Mr. P. J. Robinson (Chief 
Electrical Engineer, Liverpool) as Vice-President. 

On Friday afternoon, June 17th, a visit was paid 
to the works of the Whitehead Iron and Steel Com- 
pany, Ltd., at Newport, Mon. The latest mill at the 
works is the 12in.—l4in, semi-continuous bar mill, 
which was installed in 1931. The furnace is of the 
sloping type and has a hearth 36ft. in depth and 32ft. 
in width. It combines a number of special features, 
the most interesting of which are that the entire 
hearth is covered by an absolutely flat roof, which 
has so far proved very free from trouble and is effi- 
cient, whilst there is a special method of damper 
regulation which controls any part of the hearth. 
This mill, except for the diameter of the rolls and the 
breaking up of the drives between independent 
motors, follows very closely the design of the Tredegar 
semi-continuous bar mill which was installed in 1907. 
The Tredegar mill has been a remarkable success and 
has gained a great reputation for high finish, which 
the new mill is more than able to maintain. When 
trade conditions warrant, the Tredegar mill is to be 
removed to the Newport site, and the opportunity will 
then be taken to introduce certain improvements which 
will bring the unit completely up to date. The mill will 
also be probably arranged with an extension of the 
continuous roughing train for the purpose of pro- 
ducing wire rods on the straight continuous system. 
The new No. 3 mill is electrically operated throughout 
and the whole plant has been in continuous operation 
since May last, no hitch or trouble of any kind having 
been experienced, A large variety of sections has 
been rolled, including 2in. rounds, which have been 
looped through the mill quite satisfactorily, 








“THE METALLURGIST.” 


In the June issue of Toe MeTatiurcist the leading 
articles deal with Alloys and British Steel. The first 
discusses the problem of arriving at the power of predict 
ing the properties of alloys from a knowledge of their 
atomic constitution, and while pointing out that this is as 
yet impossible, indications are given that some progress 
towards a fundamental theory of alloys has already been 
made. Under the heading “ British Steel,” the work of 
the Committee recently appointed to reorganise the 
British steel industry is discussed, and attention is called 
to the importance of the technical and scientific aspects 
of the question which, it would seem, did not receive 
attention when the personnel of the Committee was 
selected. Other articles deal with Iron-Boron Alloys, 
Protective Metal Coatings, the Welding of Locomotive 
Fire-boxes, Short Time Creep Tests on Steel, Metals 
at High Temperatures, and Ingot Moulds. Books dealing 
with Chromium Plating and Metallurgy are reviewed. 
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No. II.* 
ANNUAL CONFERENCE AT NEWCASTLE. 


In our last issue we gave some account of the opening 
proceedings of the Annual! Conference of the Institute of 
British Foundrymen, and printed an abstract of the 
Presidential Address. To-day we deal with some of the 


papers. 
MOULDING AND CASTING. 


The first paper presented to the Conference was a French 
Exchange paper. Its title was ‘‘ Introduction to the Study 
of Moulding and Casting,’’ and it contains extracts from 
lectures delivered at the Foundry High School, Paris, by 
its author, Monsieur J. Pillon. The whole paper is pro- 
fusely illustrated, containing no less than 135 blocks, and 
shows the type of education afforded at the Paris Foundry 
High School. 


QvuANTITY PRopUCTION oF Grey IRON CASTINGS. 


A practical paper was presented by Mr. J. O'Sullivan, 
of Henry Ford and Sons’ foundry at Cork. In this the 
author gives an account of the sequence of operations at 
his foundry, rather than a detailed account of the opera- 
tions themselves. 

After having passed inspection by the laboratory, the 
incoming bulk raw materials, embracing pig iron, coke, 
serap, sands, and clays are loaded into storage bins ; 
whilst the less bulky commodities, such as core wire, 
blacking, soluble starch, binders, oil, and other incidental 
foundry materials, are put into stores, from which they 
are withdrawn only against a signed requisition. 

A night gang starts work at ten o’clock to prepare the 
cupolas for the next day. This gang removes the dump, 
chips and patches the cuploas, and has everything ready 
for the charging gang, a portion of which starts work one 
hour before the moulders arrive. Charging is all done by 
hand, in the sequence coke, limestone, steel, pig iron, 
borings, scrap, and ferro-silicon. There are seven cupolas— 
three of 60in., three of 56in., and one of 42in. internal 
diameter and of standard make. They are all fitted with 
both volume recording and pressure gauges. Once the 
blast is put on to the furnace it is run to a determined 
capacity, and the board on the charging floor should show 
a regular number of charges hourly. This is considered 
essential if the metal is to be kept within specification and 
machine shop expectations are to be fulfilled. Charge 
sheets are displayed on a blackboard. Silicon determina- 
tions of the metal are made hourly, and complete analyses 
of all metals are made at least once daily. The tempera- 
ture of pouring is controlled by the laboratory. In- 
variably the first tap of iron is pigged, together with any 
surplus, into a pig-casting machine conveyor, which 
returns it to the charging floor. The liquid metal is con- 
veyed by mono-rail from the cupola spout to the pouring 
stations. 

The care of all core washes is undertaken by one man, 
who mixes and maintains the stocks. There are fourteen 
different mixtures of core sand, and three washes, and 
core mixtures are .fed by means of chutes to the core- 
makers’ tables on the floor below the mixing floor. All 
core-boxes are of metal and accurately machined, as are 
also the core plates and shell carriers. Wires are used 
very sparingly. Some men complete the boxes themselves, 
but other cores are made by a gang working around a 
circular table, the making of a core being split into several 
operations. The last operator places each completed 
core On @ conveyor, running to the core ovens. All cores 
are checked, and production is marked up hourly. Core 
plates and shell driers, when stripped of cores, are returned 
to the core makers by conveyor.- The core ovens are of 
the continuous type, heated by gas and controlled by 
recording pyrometers. 

The moulding department consists of a jobbing shop 
where patterns and the general equipment used in the 
plant are made, and three conveyor systems—two of the 
drag and one of the reel type. One of the drag conveyors, 
on which large tractor castings are made, is equipped with 
power-jolt roll-over machines, and its capacity is upwards 
of 2800 moulds in eight hours. A description is given in 
the paper of the building up of the moulds on the con- 
veyor on the way to the pouring station, and the travel of 
the moulds after pouring to the shake-out, where a 
chain conveyor conveys the castings to the cleaning 
department. 

The importance of exact synchronisation with conveyor 
systems is manifest. If the metal arrives at the pouring 
stations too early it becomes cold and useless, and if it is 
late the conveyor has to wait, so that production is 
impeded. 


FERROUS AND NON-FERROUS METALS IN THE FOUNDRY. 


This was the title of a paper presented by Dr. W. 
Rosenhain, F.R.S., whose purpose was to emphasise that, 
although there are wide and important differences between 
ferrous and non-ferrous founding, and whilst he does not 
underrate those differences or their importance, there are 
far more points of similarity, and the workers in each 
field can learn a great deal from each other, and improve 
the standing of their own work by knowing something of 
the problems to be faced by the other man and the methods 
adopted to overcome them. Probably, he said, the most 
important difference between cast iron and the non- 
ferrous metals is the relatively low price of the former. 
In non-ferrous industries, metal losses are of serious 
importance, and the methods of melting particularly are 
designed to minimise such losses. In the case of cast iron, 
however, the cost of melting becomes a much more 
serious item in relation to the cost of the finished casting. 
The consequence has been that in the majority of cases the 
cheapest and simplest type of melting furnace has been 
employed for cast iron, with comparatively little regard 
for metal losses, and, he feared, in some instances, with no 
very great regard for the quality of the resulting product. 
If, he said, one compared the published literature of the 
two branches, one could not but be impressed by the fact 
that a great amount of duplication could be saved if those 
‘ ngaged i in both branches could be induced | to work closely 
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together. Although the Institute of British Foundrymen 
covered both branches, there was the separation between 
the Institute of Metals and the Iron and Steel Institute, 
and the separate o tions of the British Cast Iron 
Research Association and the Non-ferrous Metals Research 
Association. He did not suggest that these various organi- 
sations should be amalgamated immediately, but there 
was undoubtedly a large amount of common ground upon 
which duplication of effort could and should be avoided. 
He hoped that this brief review of this aspect of the 
subject might do something to help developments in that 
direction. 


HaRDENING Cast Iron. 


Mr. J. E. Hurst (last year’s Oliver Stubbs Gold Medallist) 
contributed a paper describing experimental and develop- 
ment work carried out in the works and laboratories of the 
Sheepbridge Stokes Centrifugal Castings Company, Ltd., 
on hardened and tempered cast iron and nitrogen-hardened 
cast iron. Experiment has shown that cast iron of suitable 
composition, heat-treated in a suitable manner, can be 
hardened and its strength properties improved. It is this 
knowledge which must be considered to constitute the new 
discovery in relation to the hardening of cast iron by heat 
treatment. Experimental work demonstrating this fact 
has been published in papers read before the Sheffield 
Branch of the Institute in 1930 and 1931, dealing with 
oil-hardening and air-hardening cast iron. The present 
paper deals with experiments on a variety of further 
compositions. The important discovery arising out of 
all these experiments is that the hardening effect brought 
about by the rapid cooling from temperatures above the 
upper critical point in all the materials examined was 
accompanied by a deterioration of the strength properties. 
This deterioration of the strength properties was imme- 
diately restored by tempering; and for each of the materials 
examined there existed a tempering temperature at which 
the strength properties were restored to a value exceeding 
those of the original material in the as-cast condition. 
Thus, by suitable hardening and tempering, a definite 
improvement in the strength properties could be obtained. 
Details of the results obtained are given in the paper. 

The author also deals with the nitrogen hardening of 
cast iron, which is essentially a case-hardening process 
in which the articles acquire ‘exceptionally hard surfaces 
by maintaining them in contact with anhydrous ammonia 
gas at a temperature of approximately 500 deg. Cent. Cast 
iron suitable for nitrogen hardening is a special alloy cast 
iron, and the best results have been obtained so far with a 
cast iron alloyed with aluminium and chromium. 
the nitrogen-hardening operation, nitrogen is liberated by 
the dissociation of the ammonia, and this is absorbed by 
the alloy cast iron. The articles are allowed to cool in 
contact with the ammonia, and are withdrawn when cool. 
No further treatment is necessary beyond the final lapping 
of polishing operation. The furnaces are of the 
electrical resistance type, with automatic regulation. 

A large number of cylinder liners of nitrogen-hardened 
cast iron have been manufactured and fitted to various 
types of engines, including petrol engines for heavy vehicles 
and pleasure cars, high-speed Diesel engines, and com- 
pression-ignition engines. In all cases excellent results 
are being obtained, and the figures now available for liners 
operating in engines on road transport are in all cases 
upwards of 20,000 actual miles per 0-00lin. maximum 
cylinder wear. 


ConTRACTION, DisToRTION, AND CAMBER IN GREY IRON 
CasTINGs. 


A paper of oe interest to the practical moulder was 
contributed by Mr. E. Longden. He points to the striking 
lack of data and standards for camber allowances in cast- 
ings, which need such treatment and says that this was to 
be expected. For long he sought information which could 
be more or less readily applied, but after exhaustive search 
over many years has come to the conclusion that reliable 
and easily applied rules and standards for camber to over- 
come deformation do not exist. Such information as is 
avail~ble is very contradictory and dangerous. With 
smal! and light castings of a repetition nature, the neces- 
sar) vJends, contours, or camber could be ascertained by 
¢ wd error without serious loss, but with large castings 

ods would be fatal. His paper is the result of his 

» provide the starting point for a workable basis 
{4  mber standards in medium and large castings of bed- 
plate design, but he does not claim that those advanced 
are perfect, as the design may introduce variables which 
would modify them. The paper contains some interesting 
examples of camber in large castings, and a camber chart 
for application to the heavier type of castings. The influ- 
ence of metal temperature, composition of mould material, 
design, methods of moulding, &c., are discussed. It is 
pointed out also that any pr Pret: Fame for camber allow- 
ances must take into account not only ordinary contrac- 
tion, as commonly understood, but also the phenomena 
of post-solidification expansion peculiar to cast iron. 


Hieu-Test Cast Iron in THE UniTep STATES oF 
AMERICA. 


The American exchange paper was contributed by Mr. 
R. A. MacPherran, of the Allis-Chalmers Manufacturing 
Company, Milwaukee, and deals with the present status 
of high-test cast iron in America, this purpose being fulfilled 
by giving @ few specific and typical cases in which this iron 
is being successfully used. The author points out that there 
is no standard quality for high-test iron and no specifica- 
tions covering recent developments. Various foundries 
adopt the material and practice best suited to their own 
needs. 

In the last few years, he says, there has been a marked 
tendency towards specialisation. One foundry specialises 
in automobile heads and cylinders, a second in pistons or 
rings, a third in brake drums, and so on. This specialisa- 
tion has been assisted by the great production demand of 
the automobile industry and by the development of the 
electric furnace. Of the latter, it is estimated that over 
eighty have been installed in America for the production 
of commercial iron castings. 

For the purpose of the paper the author includes as 
high-test cast irons only those breaking at more than 20 
tons tensile per square inch. In general, high-test iron 
is made either by (a) electric furnace, with or without 





duplexing from owes (6) air furnace, with or without 
du lexing from cupola ; and (c) cupola. 

t is estimated that about 130 American foundries make 
an intermediate iron from charges containing about 
50 or 60 per cent. of steel, with a tensile strength of 16-9 
to 22-3 tons per square inch; and that about thirty 
foundries use a mixture for high- test iron with over 80 per 
cent. steel, with test bars breaking at over 22-3 tons per 
square inch. 

The author expresses the view that the development o/ 
cast iron is only in its infancy, and that heat treatmen: 
and alloys will do as much for cast iron as they have don 
for cast steel. 


Tae Work or THE MaLieas_e Iron Sus-Comm™irre: 


The final paper presented at the Conference gives a 
résumé of the work of the Malleable Iron Sub-committe: 
of the Institute’s Technical Committee, from its inception 
on October 18th, 1930, to May, 1932. 

Available specifications were examined, and it wa 
found that the majority appeared to be based on th: 
B.E.S.A. (B.8.I.) Specifications Nos. 309 and 310 of 1927. 
As the Institute was represented on the Committee com 
piling those specifications, it was decided that the examina 
tion of these two specifications should form the basis « 
the Sub-committee’s work. The specifications deal Per. 
ticularly with mechanical tests upon a standardised six 
of test bar, and allow of a wide range of chemical com 
position, and this latitude in composition was approved 
by the Sub-committee. 

Discussion had shown the specifications to be unsatis 
factory in the following matters :- 

(1) The standard set is low, easily attained, and often 
exceeded by the manufacturer. It seemed therefore that 
this standard should be re-examined and possibly raised. 

(2) A standard-sized test bar is called for, but cannot 
always represent various sizes of castings. It is pointed 
out that in the manufacture of white-heart malleable 
castings of different thicknesses must be annealed under 
different conditions, and therefore test bars of a standar«| 
thickness, annealed with these different-sized castings 
cannot give a true indication of the annealing of the batch 
they represent. 

(3) The provision of three round and three flat bars for 
every batch of castings is irksome to the manufacturer, 
particularly when the quantity of castings ordered is 
small. 

(4) The inspector must rely on the integrity of the 
manufacturer as to whether the test bars were cast at the 
same time as the castings and annealed with them. 

(5) The specification is not designed to cover castings 
suitable for electrical or magnetic induction purposes. 

(6) The specification does not distinguish between 
castings for high or low-grade work. In many cases, such 
as ironmongery, castings of lower specification, and hence 
cheaper material, would be suitable, whilst castings upon 
which life depended, such as automobile work, require a 
different specification. 

Many of these objections could be overcome. A sugges- 
tion put forward by the British Cast Iron Research Asso- 
ciation was to use a different-sized test bar to represent 
various castings. The sizes suggested were ()-253in., 
0-564in., and 0-977in. diameter, the two smallest to be 
used for white-heart and thin-walled castings, and the two 
largest for black-heart and thick-walled castings. The Sub- 
committee suggested that the use of a standard-sized 
test bar with varying requirements might also be con- 
sidered. Thus, it might be possible to use the standard 
0-564in. diameter bar with a higher specified ductility 
when used with thick castings requiring very thorough 
annealing, and a lower ductility (and possibly higher 
strength) when used with thin, small castings requiring 
less annealing. 

But mechanical testing alone could not overcome all 
these difficulties, and a suitable microscopical examination, 
either in conjunction with the B.E.S.A. (B.S.1.) specifica- 
tion or alone, could possibly be evolved to give satisfaction 
in all cases. 

The Sub-committee is now considering :-— 

(1) The use of varied-sized test bars to suit the type of 
casting. 

(2) The use of a standard-sized test bar in conjunction 
with varied requirements to suit the type of casting. 

(3) The possibility of having more than one standard 
grade of malleable. 

(4) The effect of and the inclusion in the specification 
of a repeated impact test. 

(5) The creation of a specification covering a test for 
castings for electrical work, where properties, such as 
magnetic permeability, are of greater importance than 
tensile strength. 

(6) The inclusion of a clause covering the after-treatment 
of malleable, such as welding, brazing, or galvanising, 
this particularly to be a guide to the buyer as to what he 
may expect from malleable cast iron. 

(7) The creation of a microscopical specification and its 
application—(a) in conjunction with standard mechanical 
tests, (b) as an acceptance test, and (c) as a means of investi - 
gating service failures in cases where the original mechanical 
test results were satisfactory. 

The Sub-committee expresses the view that the use of 
varied-sized bars to represent varied-size castings is a 
step in the right direction, but points to various problems 
in the way of its successful adoption. It cannot agree to 
the generalisation in the B.C.I.R.A. paper that light cast- 
ings are usually white-heart and heavy castings black- 
heart. It suggests therefore that the same range of test 
bars should be used for both types of malleable. 

Due consideration shows the futility of working to the 
same specification for castings to be used under widely 
varying conditions. It has been decided that recom- 
mendations should be made in respect of agricultural 
castings, aircraft, automobile castings, colliery work, 
electrical work, engines, general ironmongery, lifts, cranes, 
conveyors, &c., machine tools, textile machinery, rail- 
ways, and shipbuilding. This, however, could not be 
done until the present preliminary examination was com- 
pleted, and the testing conditions standardised. 

It has been decided that no immediate further work 
shall be undertaken on the mechanical testing of malleable 
unless a request be put forward by the manufacturers, 
buyers, or other bodies (in which case the results already 
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obtained will be available), but that the immediate future 
work of the Sub-committee shall be a full microscopical 
investigation of various types of malleable with a view to 
correlating the micro-structure with the mechanical 
properties. 








Paris Gas Congress. 


Tue Annual Congress of the French gas industry was 
held last week inthe Conference Hall of the Société des 
Ingénieurs Civils, whose building adjoins the Maison du 
Gaz in Paris. There was a large attendance, including 
representatives from Great Britain. About twenty com- 
munications were presented, besides reports by the different 
commissions, one of them dealing with the dangers arising 
from possible accumulations of gas in the conduits carrying 
the electric cables of the Post and ban ge Department. 
The conduits are composed of concrete slabs, 1 m. long, 
pierced with four moulded holes through which the cables 
pass and they are recessed for alignment and joined with 
cement. At intervals there are concrete pits or chambers 
of various sizes and forms, some with manholes and others 
entirely closed. Many accidents have occurred through 
leakages from gas mains passing into the conduits and 
accumulating in the pits or chambers where the cables are 
joined up, and the gas is even carried to buildings at the 
extremities of the lines, where explosions are always 
possible. Precautions have already been taken to make 
the conduit leak-tight, and several types of joints are 
suggested in the report, but equal importance is attached 
to ventilation and regular inspection, particularly of the 
enclosed underground chambers, where it is proposed to 
fix a vertical tube rising close to the surface and covered 
by a plug, so that by removing the plug it will be easy to 
detect any trace of gas. The Post ce is experimenting 
with concrete slabs, 100 m. long, moulded on four leather 
hose under water pressure, and when the concrete sets 
the hose is withdrawn by pulling forward the rear end, so 
that the hose is turned inside out. 

Most of the reports dealt with distillation plants, recu- 
peration, cleansing, and purification, and the necessity of 
adopting a uniform type of small gas meter working under 
more satisfactory conditions than at present. The 
domestic user in France has often cause to complain of 
the erratic results obtained with his meter. The attempts 
to eliminate all risk of leakage from gas mains were dealt 
with by Monsieur B. Walckenaer, who said that the 
manufacture of steel tubes nowadays was so far perfect, 
alike as regards the quality of the metal, its homogeneous 
character and protection from rust, that the only serious 
trouble arose from the joints, and in the past authorities 
had gone so far as to affirm that from 20 to 40 per cent. of 
the gas was lost by leakage. The old lead and fibre joint 
is disappearing, and when rubber began to be used, the 
results obtained were so far satisfactory that it was 
believed to have provided a complete solution of the 
leakage problem. Experience has modified this view, 
and rubber rings have deteriorated through shearing 
stresses and friction caused by the relative movements of 
tubes, while trouble has arisen from the quality of the 
rubber employed, and sometimes also by the effect of 
acids. This material is, nevertheless, the only one that 
allows of flexibility and longitudinal movements, and it 
will continue to be employed, though makers of such joints 
will not cover them with a full guarantee. Monsieur 
Walckenaer described some of the flexible rubber joints 
in use. In all cases the rubber is under considerable com- 
pression, and it may be asked whether better results as 
regards durability may not be obtained with joints in 
which rubber rings work with a sufficient elastic range. 
The commission is investigating the durability of rubber 
joints, though it will probably not be able to collect all 
the practical and experimental data enabling it to come 
to a definite conclusion for a considerable time. Mean- 
while, Monsieur Walckenaer is of the opinion that the only 
safe solution lies in continuous tubes welded end on end, 
the line being sufficiently flexible for the sinuous laying of 
mains and for giving to any moderate sinking of the soil. 
The weld should be Bethan § of all stress by expanding one 
end to form a spigot and socket arrangement, and where 
special allowance must be made for expansion and con- 
traction, co! ted tubes may be provided. In France 
the use of Sooecing welded joints is spreading, partic.- 
larly in the Nord and the Pas de Calais, where a consider- 
able length of gas mains has been laid down during the 
past few years. As one associated with the laying and 
maintenance of gas mains, Monsieur Walckenaer depre- 
cates the use of joints that are r than the tube, 
because it would be better, he says, for the joint to give way 
than for the tube to burst. 

Gasworks in small towns, where the mains have to be 
extended to outlying and sparsely populated districts, 
have a difficulty in getting an adequate return with their 
relatively high capital and maintenance charges, and two 
papers were presented showing how such gasworks had 
succeeded in building up a profitable business in the 
supply of tar for road surfaces. The requirements in 
France for such purposes amount to something like 
600,000 tons a year, and it is obvious that each district 
would find it more convenient to obtain suitable hot tar 
from local gasworks than to procure outside supplies. 
Monsieur A. Eichelbrenner described what had been done 
at the Montbéliard gasworks, where a Woodall-Duckham 
continuous distillation plant had been laid down, and the 
Ponts et Chaussées had decided to construct three 200-ton 
storage tanks, one at the gasworks and the others 6 and 
12 miles away, which the gas company would keep supplied 
with hot tar. Monsieur F. Descours explained how the 
gasworks in the small town of Gap had gone still further, 
and, by acquiring a complete plant for tarring road 
surfaces, had beeome contractor for road maintenance in 
the adjoining district. This enterprise had proved entirely 
successful, and profitable, and it showed how small gas- 
works in country towns could turn a financially precarious 
gas supply into a remunerative business. 

The use of gas for industrial purposes has made less 
headway than can satisfy the producing companies, the 
reagon given by those who have tried gas being that the 
cost is too high, while the companies affirm that con- 
sumers do not know how to use it properly. Monsieur 





A. Denus illustrated cases that he had investigated where 
the installations gave an efficiency of only 15 to 20 per 
cent., and nowhere did it exceed 30 per cent. Monsieur 
Denus took these cases in hand and modified the plants 
so as to effect an economy in gas consumption of 50 per 
cent. and more. In new installations designed by gas 
engineers better results may be obtained. This experi- 
ence shows the necessity of gas engi being in close 
touch with industrial users, for without their aid there will 
always be dissatisfaction over the gas consumption. 
Monsieur 8. Brull dealt with the advantages of gas furnaces 
in iron and steel works and engineering shops, particu- 
larly on account of the control of temperature over a wide 
range, and he produced a complete statement of costs 
showing the economy of town gas. He believed that his 
statement, by enabling the user to work out his costs 
according to the local price of gas, would help to extend 
the employment of that fuel, which was ideal in view of the 
precision of the results obtained. Monsieur J. Brodin 
described the “‘ Tourbillon” furnace of large capacity, 
designed upon the principle of “ superficial combustion.” 
Small furnaces are being used in which the gas burner pro- 
jects the jet tangentially against the roof, which becomes 
incandescent, and the gases then descend by the walls to 
the grate and leave by the chimney, but this is the first 
furnace of the kind in which a 100-ton steel ingot has been 
heated, and as it is believed possible to increase the 
temperature of 1200 deg. Cent., the furnace may, it is 
said, be capable of dealing with 160 tons of metal. It has 
been in operation since December, 1930, and it is stated 
that it has undergone no deterioration. When heating 
an ingot, 5 m. long and 2-15 m. diameter, it took 54 hours 
to bring the furnace to a temperature of 1000 deg. Cent., 
and it was heated at a temperature of 1200 deg. Cent., 
for 18 hours, and then remained a further 8 hours for 
stabilisation. The total consumption of coke oven gas 
was 9885 cubic metres. The inside dimensions of the 
furnace are 2-6 m. high, 2-9 m. wide, and 8-32 m. deep. 

As showing that there are no serious difficulties in the 
laying of gas mains across estuaries where the water is 
liable to be rough, Monsieur Picard described the work of 
laying a pipe line in the Etang de Berre, which opens to the 
Mediterranean, for the oil dep6t of the Union des Pétroles 
de Martigues. There were four tubes, three of 250 mm. 
diameter and one of 300 mm., which had to cross a canal, 
and then pass on to a mole which had been constructed 
600 m. from the shore of the Etang de Berre. There were 
difficulties owing to the restricted space available for 
assembling the tubes. Lengths of 135 m. were screwed 
by clamping down the male tube and rotating the female 
tube on rollers by means of an expanding mandril inserted 
at the end of the tube and turned by a pulley and reduc- 
tion gear. The pieces were then closed with blank ends 
and floated out to a neighbouring yard, where a sea 
wall allowed of the lengths being brought together and 
connected with right and left-hand threaded sleeves. 
All the connections were made leak-tight by welds. The 
line, with vertical terminal tubes, was towed out to the 
mole, partly on rafts, and was immerged rather pre- 
cipitantly to avoid bad weather. The work was carried 
out successfully, and pumping from tankers began in 
February last. . 

Visits were arranged during the Congress to the Clichy 
gasworks and to the Office National des Recherches et 
Inventions, and after the close members journeyed to 
Dijon, where they were received by the Municipality and 
inspected the new gasworks, while another day was 
devoted to visiting the vineyards. 








The Sperry-Cammen Tester. 


In the accompanying engraving we illustrate the Sperry- 
Cammen tester, which is referred to in our leading article 
on “ A New Theory of Lubrication.” It will be gathered 


paper, it was found that a film of lubricant still adhered to 
the rotor when the speed was 8000 r.p.m. At that speed, 
it is calculated, the centrifugal force on the oil! film 
amounted to 9070 Ib. per lb. of the lubricant. 








SIXTY YEARS AGO. 


Our recent note on the Tay Bridge produced an interost 
ing letter from a correspondent who recalled the theory 
which he formed at the time concerning the cause of the 
disaster to the structure. Our correspondent and others 
will, no doubt, be interested to learn that in our issue 
of June 28th, 1872—at which date the bridge was in the 
early stages of construction—a letter appeared in which 
a feature of the design was criticised and in which the 
possibility of a serious accident was specifically men 
tioned. The letter was signed by Mr. H. Nabholz, of 
Ernst Reuss and Co., Manchester. Mr. Nabholz was 
closely interested in the design of the bridge, for eighteen 
months previously he had been engaged by the firm which 
“ought to have carried out’ its construction. He 
agreed with the calculation made by Mr. A. D. Stewart 
Bouch’s collaborator in the design of the structure 
for the stresses in the members of the main girders, but 
he pointed out that the section of the top, or compression 
flange, was trough shaped, consisting of three plates, 
forming the three sides of a box, and four angle irons, 
two in the internal angles of the section and two stiffening 
externally the lips of the trough. The total section of the 
trough omitting the rivets was, our correspondent said, 
28-5 square inch. At the centre of the span the total 
load on the compression flange was 150 tons, and, hence, 
the compression over the trough-shaped section amounted 
to 5-26 tons per square inch. The top flange was supported 
at intervals of 25ft. by the diagonals of the web bracing. 
Mr. Nabholz was concerned about the omission of any 
bracing uniting the angle irons which formed the lips 
of the trough. The possibility occurred to him that under 
the load of 150 tons the two angle irons at the internal 
corners might splay out to something more than 90 deg., 
thereby converting the parallel-sided trough into one 
with divergent sides. In short, he feared that under the 
load the trough-shaped compression flanges would double 
up. He urged that a full-sized member of the same trough 
section and 25ft. long should be set up and tested in com- 
pression. In our succeeding issue Mr. Stewart replied 
to our correspondent. He pointed out that Mr. Nabholz 
was wrong to the extent that the area of the trough 
section, which he had named, applied only to those parts 
of the girder at which the load was less than 100 tons. 
At the middle of the span the section was increased to 
40} square inches, which gave a load intensity of 3-8 tons 
per square inch. As for the possibility of the method of 
failure indicated by Mr. Nabholz, Mr. Stewart wrote 
nothing in denial of it, but contented himself with an 
assertion of his belief that the trough-shaped form of the 
compression flange combined “the greatest facility of 
construction with the greatest possible rigidity and 
strength.” 








Derailment at Great Bridgeford. 


Tue first fatal passenger train accident in this country 
this year, and the first for exactly six months, occurred 
on Friday evening last, June 17th, at Great Bridgeford, 
L.M.S. Railway, nearly 3 miles north of Stafford on the 
Crewe-—Stafford main line. 

The train concerned was the 7.23 p.m. express from 
Crewe to Birmingham, which consisted of four bogie 
coaches and an open carriage truck in the rear. It was 
drawn by 4-4-0 engine “ No, 5278,” which bears the name 
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THE SPERRY-CAMMEN LUBRICATION RESEARCH APPARATUS 
that the rotor, surrounded by an oil-collecting cage and a | ‘‘ Precursor,”’ as being the first of Mr. George Whale’s 
shield runs inside a vacuum chamber. The rotor, of steel, ‘‘ Precursor’ class, and was built in March, 1904. The 


bronze, or other metal, is hollow, and through it a stream 
of fluid is circulated in order to control the temperature 
conditions. The speed of the rotor is stated to be capable 
of being varied between 1000 and 18,000 r.p.m. Its 
diameter is given as l0in. The oil to be tested is applied 
to the periphery of the rotor, and the extent to which it is 
thrown off as the speed is increased is noted. In a specific 





instance mentioned in Messrs. Parish and Cammen’s 


train ran on the up slow line as far as Great Bridgeford, 
and was being turned through the single crossover junc- 
tion on to the up fast line, when the engine was derailed, 
turned on its left side, skidded along and embedded itself 
in the embankment on the up side of the line. The two 
leading coaches were telescoped. Four passengers were 
killed and among the seriously injured was the driver. 

The coroner's inquest was opened on Monday, the 20th, 
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and adjourned indefinitely. 
inquiry was held on Wednesday. 


Woodhouse. At the opening of the proceedings, Colonel 
Mount observed that as questions affecting the conduct of 
some of the men concerned might arise, and evidence on 


those points might incriminate some of the men, he pro- | 
the | 


posed to hear only the technical evidence in public ; 
remainder of the evidence would be heard in private. 


x Up Fast Distant 


“Up Slow Distant 


The Ministry of Transport | section by section. 
It was conducted by | 
Lieut.-Colonel Mount, who was assisted by Lieut.-Colonel | to clean the whole filter. 


In the majority of the filters made 
by the company three turns of the handle are sufficient 
In the larger sizes, however, the 
gearing has a lower ratio. It is claimed that by thus 
cleaning the filter by sections, the action is more efficient. 
When a whole filter is subjected at one time to reverse 
flow there is a tendency for the oil to seek the easiest path— 
that is, to pass through those parts of the strainer upon 
which least matter has been deposited. In this filter 
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it was then shown that the engine was built in March, 
1904, and the last time it underwent general repairs was 
in March, 1931, after which it was placed out of service 
until December, 1931, since which it had run 18,855 miles. 
An inspection of the locomotive after the accident showed 
that the tires were of good thickness and the flanges 
excellent. As far as could be ascertained, the gauge of 
the wheels was very good, except that the driving wheels 
were #in. tight. A more complete inspection of the 
engine was to be made by Captain Beames, and the 
result would be forwarded to Colonel Mount. 

Considering the punishment it had to endure by the 
speed of the train through the crossover junction, remark- 
able testimony was given as to the condition of the line 
after the mishap. No repairs had to be made to the facing 
points in the up slow line nor to the intersection with the 
down fast line. Thereafter the rails were pushed Ijin. 
out of position, but no keys were cut and the chairs had 
not moved. Beyond that the track of the up fast line was 
damaged for 99 yards. The signalling and interlocking 
were tested immediately after the accident and were 
found to be quite correct. The signal and telegraph local 
representative said that he particularly satisfied himself 
as to the accurate working of the up slow distant signal. 

At this stage the reporters were requested to withdraw, 
and the rest of the evidence was given in private. The 
inquiry was then to be adjourned until the driver can give 
his testimony. 








A New Self-Cleaning Strainer. 


OWING, possibly, to the increased use of the oil engine, 
the lubricating and fuel oils for which must be very 
carefully strained, there has been a tendency of late years 
towards the production of self-cleaning strainers. We 
have described several types in our columns at various 
tiiues. The strainer illustrated by the line and tone 
engravings accompanying this article has recently been 
put on the market by Ashworth and Parker, of Bury, 
Lancashire. It is claimed for it that it has marked advan- 
tages over other types. As in other self-cleaning strainers 
its self-cleaning action depends upon a high-pressure reverse 
flow, but the method by which this flow is brought about 
is novel. 

Referring to the drawing, Fig. 1, it will be seen that the 
filter itself is mounted upon a drum, which is capable 
of rotation upon spigots in the end covers. The drum 
is equipped with internal teeth which engage with those 
of @ pinion supported in plain bearings at each end and 
capable of being rotated by means of an external handle. 








Fic. 1 


The axis of the drum is horizontal and the pinion is set 
a little off the centre line of the filter box at the bottom 
of the drum. The liquid enters from the top or any other 
convenient point and passes inwards through the filter 
drum towards the centre, so that dirt, grit, &c., is deposited 
on the outer face of the strainer. By rotating the pinion 
the oil trapped between two teeth of the internal teeth 
of the drum is forced outwards, carrying any adhering 
dirt with it. Thus, it will be seen that the filter is cleaned 
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OF THE GREAT BRIDGEFORD DERAILMENT 


it will be seen that each separate section receives individual 
attention. 

A fault that must be guarded against in all strainers 
that depend for self-cleaning action upon reverse flow, 
is that of re-picking up the material released, as soon as 
normal flow is re-established. If time is not given for the 
matter in the oil to settle re-deposition may easily occur. 
In the strainer under consideration special measures 
have been taken to guard against any such happening. 
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FiG. 2--ROTOKLENE STRAINER 


Referring again to the drawing—Fig. 1—it will be seen 
that the box housing the filter is divided into two com- 
partments. The oil displaced by the action of the cleaning 
pinion is forced outwards and downwards into the lower 
of these compartments, from which it cannot back 
through the filter owing to the sealing effect of the pinion 
teeth. The section of this lower compartment is very 
similar to that of an old-fashioned, unspillable ink bottle, 
with the exception that passages are provided in its sides 


SECTIONS THROUGH SELF-CLEANING STRAINER 


to allow the oil to pass from it into the upper com- 
partment. The volume of the compartment is very much 
greater than that of the oil displayed by a rotation of 
the pinion. In consequence, the dirt and grit in the oil 
displaced from the filter has plenty of time to settle out 
before the oil passes back through the holes B into circula- 
tion again. 

The makers also fit, where desirable, a special indestruc- 
tible filtering cartridge. A thin and narrow strip of 











material of square or rectangular section has V grooves 
of a depth corresponding to the fineness of straining 
required, rolled transversely into one side. The strip is 
then wound closely together on a mandrel of about the 
same diameter as the strainer drum in such a way that 
the V grooves are radial. The construction can be seen 
in Fig. 3. Tt is claimed that the strainer so formed can 
be constructed with spaces finer than the finest gauz« 
cloth, and that it is at the same time very much stronge: 
and not liable to be damaged by grit or carried away b) 
excess pressure. 

The makers term the new filter the Rotoklene straine: 
It is suitable for paints, size, dies, inks, chocolate, &: 
besides lubricating and fuel oils, and is built in variou 
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FIG. 3 INDESTRUCTISLE FILTER CARTRIDGE 
sizes. Two or more may be arranged axially in line in 
the same box, if desired, to form a duplex arrangement, 
which calls for a slight modification of the design of the 
settling compartment. 








Monotower Cranes for Lochaber 
Power Scheme. 


In our issue of March 4th, we published a brief descrip- 
tion of the progress being made with the Lochaber power 
scheme and referred to the two cranes and interconnecting 
bridge which are being used for the construction of the 
dam across the river Spean for impounding the waters of 
Loch Laggan. The cranes, illustrated herewith, are of 
the Butters monotower type, and are carried on steel 
towers 16ft. square with a height of 165ft. above foundation 
level. They are of 7 tons capacity and are fitted with 
jibs 110ft. long. They are capable of lifting their full 
load at a radius of 80ft., and have a maximum radius of 
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MONOTOWER CRANES 


110ft. Being of the monotower type, the cranes revolve 
in a complete circle, each crane covering an area of 38,000 
square feet. With the jibs operating at an angle of 45 
deg., they have a total lift from foundation level of 
220ft. Each crane is operated by a single motor of 
60 B.H.P., the one motor operating the lifting, slewing 
in a complete circle, and derricking gears. An interconnect- 
ing bridge is carried from the south side to the north side 
of the river, the centre span being 200ft. long, and each 
end span 100ft. long. This bridge carries a 3ft. gauge 
railway for running the contractors’ rolling stock across 
the river. The bridge is connected to the towers of the 
crane at a height of 75ft. above foundation level. The 
rolling stock runs through a portal constructed in the 
towers of the cranes. The cranes and bridge were supplied 
and erected by Butters Bros. and Co., of Glasgow, and 
are the first of their type to be used by contractors for 
the construction of work of this nature. The equipment 
was constructed for Balfour, Beatty and Co., Ltd., London, 
who are the contractors for the carrying out of the whole 
of the work. The consulting engineers responsible for 
the scheme are Messrs. C. 8. Meik and Halcrow. 
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A New Grab. 


\ new design of grab, which is being manufactured 
by the Demag Aktiengesellschaft, of Duisburg, is illus- 
trated by the accompanying engraving. It somewhat 
resembles the orange-peel grab in its action, but may 
have a8 many as eight grabbing arms, and is worked 
by means of two ropes, one for lifting and the other for 
closing. In the illustration there appear to be three 
ropes, but they really act as two, for the two outside 
ropes form the bight of the closing rope and act as one. 
The grab arms are pivoted to the movable bottom block 
and are attached to the top block by links. The joints 
are such that the arms can be moved in all directions, and 
the makers state that the grab will adapt iteelf to the 
shape of the article being grabbed. The arms are, naturally, 
so shaped that they will conveniently grapple with the 
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MULTIPLE ARM GRAB 


material to be handled, even if it be scrap metal as shown 
in the illustration. The company makes these grabs in 
« large variety of sizes with capacities ranging up to about 
15 tons, or 20 cubic yards. 








Flame-Proof Motors. 


WHERE apparatus for use under Rule 132 of the Coal 
Mines Act comes under the heading of portable apparatus 
it must be completely flame-proof, and to meet this require- 
ment the Metropolitan-Vickers Electrical Company, Ltd., 
has developed a special series of squirrel-cage motors 
ranging from 2 to 25 horse-power. The two smallest 
machines have fixed supports, but all the larger motors 








FLAME-PROOF MOTOR FOR MINES 


are provided with detachable feet, so that they may be 
rolled along the ground. The accompanying illustration 
shows one of these motors used for driving a conveyor 
at the Ashington Colliery. The terminal arrangement 
may take the form of a 30-ampére plug and socket mounted 
on the end bracket, as shown, or it may consist of a starting 
and reversing switch mounted on the stator and capable 
of taking an incoming trifurcating box, a 30-ampére plug 
and socket, or a 100-ampére B.E.8.A. plug and socket. 
When a switch is fitted arrangements are made to enable 


moved from place to place in the manner described. The 
shell and end brackets of these motors are composed of 
stout steel boiler plate, capable of withstanding great 
outside pressure. li and roller cartridge type bearings 
are fitted with dimensions from 20 to 50 per cent. greater 
than the accepted sizes on such motors. The rotor is of 
the solid cast indestructible type, designed to give excep- 
tional starting torque characteristics. Feet fixing arrange- 
ments vary from end bracket supported feet to circular 
strap feet or a combination of both to suit a variety of 
dimensions. The use of separate feet enables the motor 
to fit any of the usual types of conveyors, &c., and leaves 
the colliery manager a free choice of the type of mech- 
anical drive. A pamphlet just issued by the sae Sarre 
Vickers Electrical Company deals with the choice of motors 
for mining service and describes the various classes of 
motors that have been developed for use on the surface 
and underground. 








2300-Gallon Tank Wagon. 


THE accompanying illustration shows one of the 2300- 
gallon tank wagons, two of which are being supplied to 
Cow and Gate, Ltd., by John I. Thornycroft and Co., 
Ltd. These wagons will be used for transporting milk 
from the company’s dairy centre to the milk foods manu- 
factory. The stainless steel tanks, supplied by Thompson 
Bros., Ltd., of Bilston, are of elliptical section, 6ft. 3in. by 
4ft. 2in., and are 18ft. 5in. long. The steel is covered first 














it to be easily removed so that the motor may still be by the radius indicator pointer, which is moved by rods 


connected to @ point at the foot of the jib, whilst the load 
indicator is operated by the hoist rope deflecting roller. 
The load on the roller varies in proportion to the load on 
the hook and is transmitted to a spring through levers 
and connecting-rods. The deflection of the spring under 
load moves the load indicator pointer and indicates on 
the right-hand quadrant the load on the hook. 

Between the minimum and the maximum radius for 
full load, the danger quadrant is stationary and in this 
position a warning at. . on the danger quadrant coincides 
with the graduation for the full load on the load indicator 
quadrant. When the lead indicator pointer moves 
past the warning mark a gong rings. As the radius 
increases beyond the maximum radius for the maximum 
load, the safe load for the crane decreases and the danger 
quadrant moves up. The warning mark then coincides 
with the graduation for the load which the crane is capable 
of taking at the increased radius and the gong rings if 
this load is exceeded. 








Gearless Electric Clock. 


A veRY interesting form of the now popular electric 
frequency clock is being developed by the Westinghouse 
Electric Company in America. 

While the idea is still in the experimental stages and 
is not commercially available, the fact that it is practical 
and workable has already been demonstrated. 


One feature of the clock is that it has only four moving 





TANK WAGON FOR MILK 


with « 2in. lagging of aluminium foil (“* Alfol *’) and finally 
with light-gauge aluminium sheet. The chassis is Thorny- 
croft’s six-cylinder “Q.C. Forward.”” The equipment 
includes a rotary pump driven from a power take-off in 
the gear-box and « tubular ladder and light platform which 
give access to the stainless steel lids of the two manholes. 








A Safe Load Indicator for Cranes. 





To meet the demand for a safe load indicator for cranes 


employed on building construction work, John M. Hender- | 


son and Co., Ltd., of King’s Works, Aberdeen, have 
introduced the indicator shown in the accompanying 








LOAD INDICATOR FOR 


CRANES 


illustration. Approved by the Home Office, it gives a 
visible and audible warning to the driver when the | 
safe load of the crane is exceeded for any radius. The 
radius is indicated on the left on the graduated quadrant 





parts, each of which operates one of the hands. The 
fastest of these revolves only sixty times a minute. 

All the mechanism is visible through a celluloid face 
about 10in. in diameter. The mechanism stands about 
6in. high from the box containing the condensers and 
resistor, which produce a rotating magnetic field. 

Just below the outer rim of the clock face is a wire-wound 
iron circle known as the stator, which is so wound as to 
produce a magnetic field rotating 3600 times per minute. 
It has 118 iron teeth around its inside edge. Inside this 
ring, near it, but not touching it, is the rotor, around 
the outer edge of which are 120 iron teeth. The tendency 
of the magnetism is to jump across from the stator to 
the rotor and to do this when the teeth are directly opposite 
each other. With different numbers of teeth on the two 
parts, only two teeth are synchronised at any one time, 
and there is a vernier effect around the rest of the circle. 
This causes the motor to move only the distance of two 
teeth for each revolution of the magnetiam. In other 
words, the magnetism is whirling around 3600 times a 
minute, but the rotor revolves only sixty times a minute. 
This is the speed required for a split second hand. 

Around the inner edge of the rotor ring are 122 iron 
teeth pointing toward a second rotating iron ring of 
still smaller diameter with 120 teeth around its outer 
edge. In this second reduction of speed the first motor 
becomes the stator for the second, but while the first is 
running forward sixty revolutions a minute, the second 
is running backward fifty-nine revolutions a minute 
relatively to the first one, so that its net progress forward 
is one revolution per minute. This is the speed desired 
for the second hand. 

Attached to the second hand rotor is 4 permanent 
horse-shoe magnet which creates a new rotating field 
in 118 iron teeth driving still another ring with 120 teeth 
at the rate of one revolution per hour. This runs the minute 
hand. Attached to the minute hand rotor is a second 


| permanent magnet creating a rotating field in twenty-two 


teeth and driving a twenty-four-tooth rotor one revolution 
every twelve hours for the hour hand. 

The entire operation may be explained by saying that 
each rotor travels only two teeth for each revolution of 
its magnetic field. By changing the number of teeth, 
any desired speed may be obtained. 








Acvcorpinec to Dr. H. J. van der Bijl, the Pretoria Lron 
and Steel Works can figure on an annual consumption of 
abou’ 400,000 long tons of steel products of the classes it 
is proposed to make, i.e., rails, sheet bars, sleepers, build- 
ing sections, billets, merchant bars, reinforcement and 
wire rod, and including articles which can easily be manu- 


| factured in South Africa from steel produced at Pretoria, 


and of which considerable quantities are already being 
manufactured locally, such as steel ceilings, bolts, nuts, 
nails, and pipes. 
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Stainless Iron and Steel Production.* 
No. IL. (Coneclusion).t 


SURFACING. 

In preparation of surface of stainless alloys two things 
are encountered. The surface is full of small defects 
due to the limited scaling and consequent lack of removal 
of the very small scabs and cracks. The decarburisation 
is usually followed by very large crystalline grain growth 
which is very fragile. For this reason it is necessary to 
remove not only the visible defects, but also enough of 
the underlying material to ensure a surface that will 
roll. The amount removed varies, but usually an arbitrary 
depth of metal is removed. The European practice was 
to machine about }in. depth from surface of ingots less 
than 16in. across. American practice favours removal 
of billet surface, and this is best done by grinding. Chip- 
ping is resorted to on the austenitic steels, where very 
heavy forgings are to be made, or the surface of the bar 
removed by turning. Machine removal of the whole 
surface is sometimes done with milling machines or 
planers. Grinding is the method usually used, and is best 
done with powerful high-speed grinders. If the usual 
surface removal is all that is required, a high-speed wheel 
using an organic bond is used. The grit will depend 
upon the surface required, but much of the work is done 
with about sixteen grit rubber bond wheels travelling 
at a speed of about 9000 surface feet. If much rough 
work is to be done, vitrified bond wheels with coarse 
grits and slower speeds are used to rough. In either 
case the bond must be such that the wheel does not glaze. 
Surface preparation of a product that is to be used for 
decorative purposes is a task. It is especially important 
when the product is to be rolled into strip or sheet. 

The large flat areas are hard to touch up without 
leaving very definite differences. The first grinding 
must be done with extreme care. The usual ing and 
oxidation present on simple steels is absent the 
grinding must be done in such a way that no fine shavings 
remain. Even the marks of coarse grinding grit will 
carry through the rolling operations. It is fairly easy 
to detect in a plate }in. thick the trace of grit mark that 
was on the slab which might have been as much as 2in. 
thick. 


RouLiina. 


From this stage of the history of stainless the product 
follows two widely divergent courses. Stainless bars 
are the product of one type of mill, and stainless sheets and 
strip are produced under a different system of rolling. 
Three major groups of finished product are encountered 
bars, sheets and strips. Within its field each 
furnishes all the usual finishes encountered in simp 
steels. Thus, we have hot rolled, cold drawn, ground, 
polished bars in annealed or treated states. We have 
cold rolled and polished sheets. We have cold rolled 
strip in a wide assortment of finishes and tempers. It 
may reasonably be stated that any product made from 


simple steel can be a in some grade of stainless, 


and it would be it to locate a product that had not 
been duplicated on a production test. 

The rolling of stamless steel into bars is a process 
more fitted to the flexibility of the tool steel mill lay-out 
than the big production continuous mill method. The 
usual order is very small in tons. The risk involved in 
attempting to produce under conditions encountered 
in simple rolling is too great. The most satisfactory 
plant equipment is a special small-scale lay-out, usually 
hand mills. The furnaces must be of ample capacity 
to account for the low heating rate. It is usual to find 
even the tool steel heating methods too fast for proper 
soaking of such materials. In usual practice the heating 
must be slow until the grain growth temperatures are 
reached; providing for thorough soaking and rapid 
heating from grain growth temperature to rolling tem- 
perature. The heating cannot be done by rushing to 
the rolling temperature and soaking there, since the time 
required to soak to the centre will cause decarburisation 
or grain growth, and usually both. Small lots of steel, 
good pyrometric observation and small batches working 
to ensure proper handling before the next lot is in the 
critical stage are only sensible precautions. The mill 
lay-out and method of rolling must account for certain 
characteristics of the product. Since the heavy jacket 
of seale common to ordinary steel is not present the 
surface is easily marred, Any sliver or scratch or mark 
is not immediately smoothed over by the oxidation of 
the surface. Any sheared portion does not oxidise off ; 
it remains to be worked in or dragged off in guides, or 
the floor. For this reason the guide mill method is less 
desirable than the hand round. The finest of the tool 
steel practices are justified and should be used where 
possible. Since all the more important bar sizes can be 
produced by the hand round method and the smaller 
sizes by very well-handled guide mills, only the rod 
sizes are subject to the definite hazard of fast reduction 
and tight guides all the way. Rod sizes are best produced 
by using billet sizes as small as possible and producing 
relatively heavy rods. Each coil should be inspected as 
produced to make sure the guides are clean. This slows 
the production very definitely. Careful operation of a 
mill will permit production of rod sizes down to }in., 
and considerable material is produced as small as 0-220in. 
where the surface and section can stand some slight 
defects. Where the combinations of chemistry do not 
permit wide ranges of working temperature the only 
recourse is to very small billets and very rapid work with 
a limited number of passes. 

The rolling of strip is best accomplished in the older 
type of strip mill equipment. The low carbon chromium 
is usually heated to furnace temperatures of about 2000 
deg. Fah. and finished above 1500 deg. Fah. The chrome- 
nickel material is started somewhat hotter up to 2150 deg. 
Fah. and finished much hotter, approximately 1650 deg. 
Fah. It is customary to roll the straight chromium strip 
to much thinner gauge, due to its softness. With a given 


* From a paper by E. C. Smith, of the Republic Steel Cor- 
poration, Massillon, Ohio, read before the American Iron and 
Steel Institute, at New York, May 19th, 1932. 


{+ No. I. appeared June 17th. 





mill and nearly similar set-up the chrome-nickel will be 
30 to 40 per cent. heavier. 

Broad flat areas are encountered in strip slabs and 
every precaution to prevent scaling must be taken. The 
refractory character of the scale formed, if much oxidation 
is present, causes it to punch into the surface of the 
strip. The resulting product is very rough and unsuitable 
for cold rolling. Pressure water cleaning during roughing 
passes, is very useful, but must be of very high pressure 
and applied for a very limited time. 

Stainless sheet rolling is carried out on mill equipment 
similar to that used for simple sheet materials. An 
essential difference early noticed is the heating equipment. 
The working temperatures are higher. The furnaces 
must be free from dust and dirt. The usual equipment 
is gas-fired and the care of operation is in keeping with 
the value of the product. The production of plates for 
sheet bar is usually carried out on a light plate lay-out. 
The working temperatures for the slabs are higher than 
for common steel and the product requires more passes 
since it is harder at temperature. The range of working 
would be highest in the alloys of the 25 chromium 20 nickel 
type, in which case it is close to 2000 deg. Fah. The 
limitation is usually the temperature at which contaminat- 
ing dust and dirt begin to fuse on to the surfaces. The 
chrome-nickel iron series of the 18 chromium 8 nickel 
class are rolled to plates a little lower, since they are soft 
enough at 1800 deg. to 1900 deg. Fah. The 18 chromium 
and the lower chromium types roll at slightly lower tem- 
perature, being quite soft at 1800 deg. Fah. The plates 
of all grades are flattened hot and sheared to sheet bar 
sizes, usually with some heat still in the plate. The 
surfaces are pickled free from scale. Hot rolled surfaces 
pickle in sulphuric acid, although the usual pickling 
solution involves some hydrochloric acid, and at times may 
have hydrofluoric in small quantities. After pickling, 
small defects on the bar are ground off with hand grinders 
using rubber bond wheels and fine grits—20 to as fine as 
40 grit being used. 

The cui sheet rolling is done with gas-fired furnaces, 
where possible, on account of the cleanliness. The tem- 
peratures used range from 1900 deg. Fah. for the high 
alloy ranges to 1500 deg. Fah. for the low chromium ranges. 
The chrome-nickel austenitic material is started at 1800 
deg. Fah. and the lower limit is determined by the edge 
cracking of the pack. Since it is more important to get 
good sheets than tonnage, the precaution of reheating and 
using very limited passes is practiced. The usual produc- 
tion rate is about one-third that considered normal for 
simple steels. Since the volume of production is much 
less, the problem of roll shape is more pronounced. 

The pater products divide into three classes—the 
straight chromium steels, which must be slowly cooled 
during annealing to ensure softness by absence of marten- 
site; the austenitic chrome-nickel steels, which are 
quenched, or rapidly air-cooled when thin, to ensure 
complete austenitic structure ; the heat-resisting alloys, 
which are usually cooled in such a way as to ensure 
workability, air cooling being the common method. 


PICKLING. 


Pickling of the chromium iron oxides on the surfaces 
of annealed stainless sheets is an extremely difficult 
operation. A stainless sheet is a highly corrosion-resistant 
material. The scale on the surface is tight and very 
insoluble. The surface of the sheet must not be marred 
and the product is extremely expensive. Many methods 
of pickling have been used. In any plant producing 
many grades of stainless for various applications several 
may be used regularly. As previously stated, hot mill 
seales are usually soluble in sulphuric acid in concentra- 
tions of 10 and 15 per cent. by volume at temperatures 
about 165 deg. Fah. When annealed, the scale is much 
harder to dissolve, and quite commonly the mixture 
for rough pickling will contan 10 to 15 per cent. sulphuric 
acid and 5 to 25 per cent. hydrochloric acid by volume. 
The temperature will approximate 165 deg. Fah. Since 
these very active pickling baths over-etch easily, the 
job is not completed. The scale is rotted, the sheet 
removed, the sludge scrubbed off and a milder solution 
used. Finish pickling solutions may be hydrochloric 
followed by nitric, hydrochloric and nitric followed by 
nitric, nitric and hydrofluoric or nitric hydrofluoric and 
hydrochloric. For clean grey surface pickling, a mixture 
of 10 per cent. commercial nitric by volume carrying 2 per 
cent. hydrofluoric is very satisfactory. The opereding 
temperature should be kept low—that is, below 130 deg. 
Fah. Agitation is not satisfactory. Following the removal 
of seale the sheet should be immersed in 10 per cent. 
nitric by volume at about 130 deg. Fah to render the 
surfaces passive. Where a brilliant metallic lustre is 
desirable, the nitric hydrofluoric mixture should carry 
about 1 per cent. hydrochloric. The hydrochloric acid 
mixture is very prone to over-etching and must be handled 
by very skilful picklers. In all cases the final operation 
of pickling should include nitric acid for passivation of 
the surfaces. 


Hiexs Fivish anp THE Tension MILL. 


The sheets used for decorative work, or where appear- 
ance is vital, are cold rolled to produce high finish. The 
product is very hard and the usual cold rolling methods 
are not satisfactory. cere ee eee ee 
or cluster $ype using very ha ished steel rolls are 
needed. pressure possible with ample size equipment 
permits reduction of one or more gauges. 

These drastic reductions uce very hard material. 
The austenitic chrome-nic can be rolled to physicals 
well in excess of 150,000 lb. per square inch ultimate 
strength in sheet thickness, and the power of the mill 
to move such material far exceeds that used in ordinary 
cold ing. Bearing capacity and mill design indicate 
about 50, Ib. load per inch of face, a 50in. sheet requiring 
mill ity of 3,000,000 lb. at the bearings. The usual 
cycle of operations would be to give three or more — 
to produce a reduction of 10 per cent. of the thickness, 
reanneal, and give one pass in ordinary rolls to flatten, 
roller level and stretch if a very flat sheet is desired. 
Remarkable surface can be produced by careful manipula- 
tion. Where exceptionally high finish is required, the 
hot mill finish of best quality is not satisfactory for 
simple cold rolling. The cold rolling operation is carried 
out as outlined above, the sheet is annealed soft, pickled, 





and the cold rolling repeated. This process is continued 
until the desired finish is obtained. 

The high finish flat product stainless is also produced 
in cold rolled strip. This process is very desirable in 
the production of decorative materials. In such appli- 
cations the maximum coverage for a given weight is 
important. With this is the requirement of very excellent 
surface, since practically all the material is polished. 
Various methods for cold reduction are being used. The 
conventional four high mill of ample capacity has demon 
strated its ability to produce material in strips less than 
0-010in. thick in the usual commercial widths. The 
tension cold rolling mills produce satisfactory material 
in all the commercial ranges. To date the writer has 
not been able to demonstrate that any metallurgical 
difference exists in the product by either process. In 
the tension rolling mill, a coil of hot rolled strip is started 
into the mill with no reduction, the end through the 
mill being clamped to a powerful reel. The main length 
of the coil is held on a similar reel on the opposite side 
of the mill. The pressure is applied to the rolls and the 
reel started pulling the coil through the mill. Since 
no power is uired to drive the rolls, very small work 
rolls are possible. The reduction depends upon the 
stock and power of the unit, but can be quite heavy 
When the coil nears the end the mill is stopped, the ree! 
that has been nearly emptied is started and the strip 
reeled back. Thus, the strip is pulled back and forth, 
the rolls being adjusted each trip until the coil has been 
brought to the desired thickness. No intermediate 
anneal is used. The strip is reduced to nearly the desired 
finished thickness, annealed, pickled, and given a very 
light pass in a different mill to polish. 

This method of rolling is very similar to that used 
to produce flat wires by the so-called Turks head process. 
It will be extremely useful where material less than 
0-005in. is desired and is not limited to the rolling of 
steel; in fact, will probably find wider applications in 
the non-ferrous field. 

An additional form of decorative stainless produced 
is polished material. Polished steel sheets, other than 
stainless, are uncommon. The staining of the surface 
would quickly destroy the finish of a polished sheet of 
simple steel. Polished plated sheets have been produced 
but no serious production of polished steel material has 
been available. The production of stainless in polished 
sheets is very large and is increasing steadily. 

The usual t of metal polisher is a fabric wheel. 
The surface is sized with glue and abrasive grit is glued 
to this surface. The grades commonly used range from 
60 to 180 mesh or finer. The usual finishing stage is 
about 120 grit. The modern polishing machine is an 
outgrowth of metal polishing done in plating plants, 
but the very large fiat areas offer complications. A 
sheet 62in. by 160in. has been polished and larger sheets 
are feasible. In the author’s mill a fabric roll about 
18in. diameter and 72in. across the face is built up by) 
pressing the fabric discs onto the shaft by hydraulic 
pressure. The discs are held under pressure by heavy 
washers that are screwed on the ends. After assembly, 
the dises are trimmed to line at a speed in excess of the 
final ea speed to ensure even cutting surface. 
It is sized with glue and the glue cured. It is given 
a coat of the proper grade of abrasive in glue and again 
cured. It is returned to the trimming machine and the 
face trimmed to alignment with a diamond dresser. 
It is then given a second coat of abrasive, cured, trimmed, 
and is ready for work. 

To grind it is mounted in an oscillating head machine, 
in roller bearings, and driven at proper speed. The 
sheet, mounted on a traversing table below the grinding 
roll, is entered over a roll and between the grinding 
roll and a supporting roller. The sheet being ground is 
supported above the supporting roller by another sheet 
and a cushion of composition board. The grinding roll 
is brought into contact with the sheet by pressure, which 
is adjusted by carrying the supporting roller on an air 
cylinder. When the surface is properly prepared the sheet 
is removed to a similar machine using a finer grit. The 
operation proceeds by stages until the desired finish is 
obtai ed. 

The usual finishing operation is on a belt grinding 
machine, using a canvas belt to which has been glued 
abrasive of the proper size. This gives a very even texture 
to the fini The sheet is then cleaned of the grease 
used during the grinding operations by wiping, inspected 
to make certain the finish is proper and sheared to size. 

Various finishes are produced from a ground. stock 
0 ae . The usual commercial finish is on « 
belt using 120 grit abrasive with grease. The higher 
finishes may involve three to five stages in addition, the 
last being a buffing operation. Where a dull surface is 
desired, a Tampico fi brush is used to produce the 
proper finish. final product is packed with paper 
to protect the usual finish, while the high finishes are 
peal in cloth to ensure protection of the surfaces. 
Polished i sheets are far from the usual product 
produced in a steel mill. 


APPLIED SURFACES. 


For some applications only a stainless surface is required, 
and stainless covered surfaces are being produced at 
this time. Two methods have been used. An ingot 
having @ stainless surface is poured and is rolled to 
the final product. This method is not commercially 
successful, because the stainless outside is quite heavy. 
A modification of the ingot method is to pour simple 
steel about stainless slabs, this giving a composite ingot 
with the stainless slabs in the centre. The ingot is rolled 
to a slab or plate, the edges sheared off, and the whole 
separated into two plates. The further reductions are 
made on the single plates, the stainless sides of the plates 
being faced together during rolling. This type of material 
is better in fairly heavy gauges where the stainless is 
not so liable to cause curved plates. The other method 
is to make a composite pack using simple steel and covering 
with stainless. The edges are welded to prevent furnace 
gases from entering between the sheets and oxidising 
the surfaces. The whole is heated to a fairly high tem- 
perature, but far below the usual welding temperature, 
and the pack rolled. If the surfaces have been pickled 
properly, the whole welds very readily. The pack, after 
welding, is rolled to the desired gauge. The finish, drawing 
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qualities, and general workability are satisfactory, and 
further development of this process may be expected. 


Furure or “ Strarmvigss.” 


In the future relations of stainless to the general industry 
any prediction is yond a guess. Until it has been definitely 
established what rty or combination of property 
is essential for each. of the conditions encountered, many 
misapplications will be The present production | * 
shows three fields in which the product is established 
heat-resisting materials, food handling and decorative 
material. The present production of decorative material 
is important and is increasing. It will tend toward strip 
in the future. Food handling is important, both from 
the appearance and the general satisfaction given by the 
product. The field that has appeared to hold very great 
possibilities is the heat-resisting field. The ability of 
these highly alloyed steels to withstand scaling and 
corrosion and to retain physical pro ane at elevated 
temperature is unique in the me roducts field. 
The decorative products and food ol ing materials 
are subject to direct competition, but stainless steels 
stand alone in the field of metallic refractories. Not only 
are these materials useful in direct flame, but they have 
opened up new design possibilities due to their ability 
to handle heavy loads at temperatures much higher 
than possible with simple steels. The entire power genera- 
tion equipment of the modern plant will eventually be 
constructed of such materials or their modifications. 
The oil refining industry is a large customer at present 
and will consume more as the problems are cleared. 
The name stainless is, and will be, a doubtful way to 
distinguish this useful group of materials. 

The near future does not promise any great reduction 
in the cost of these products. Sufficient chromium to 
produce desirable properties would make cheap material 
out of the question regardless of carbon content, For 
this reason it seems unwise to predict many thousands 
of tons of this material annually for some period of time. 
The production problems are a factor at present. It 
will increase rapidly with better business conditions, 
but is, and will remain, a special product for some time 
to come. It will be much easier to work with skilled 
crews trained to handle special materials in small lots. 
It seems a very far day when any single mill will produce 
only such material. The extreme variety of products 
possible from any one type of analysis would indicate 
a breadth of application beyond the possibility of a single 
mill to produce. If all the variations of type be included, 
the result is truly amazing. For this reason the product 
will gradually be produced in all the plants equipped 
to make special steels. This means that for some time 
it will be the product of tool steel mills. The large produc- 
tion plants will produce the flat products in a large way. 
The bar products will continue as tool steels for same 
time. The wire and special shapes will develop slowly. 
The production will be scattered widely, many plants 
furnishing small amounts and specialising on the production 
of a limited number of products. With time will come the 
mill provided with a full line of equipment to specialise 
in this commodity. Such a mill will be an organisation 
of men trained to understand the production of this 
metal which comes more closely to the ideal commercial 
metal than any so far developed. They will be steel men, 
theirs will be a product worthy of the most skillful, a 
production metal, a steel that will endure with time. 








A FERRANTI EXHIBITION. 


Ln celebration of its fiftieth year of existence the Ferranti 
Company, which began operations as Ferranti, Thomson 
and Ince on September 15th, 1882, and which has rendered 
so much valuable assistance in the development of elec- 
trical engineering, has opened for a period of two weeks 
an interesting exhibition of some of its products at Bush 
House, Strand. The early work of the company is known 
to electrical engineers throughout the world, and its 
importance is universally appreciated. Under the guid- 
ance of the late Dr. Ferranti the firm grappled with many 
problems and succeeded in producing all the electrical 
equipment for generating stations. Alternators, trans- 
formers, rectifiers, switchgear, and even engines were 
manufactured in the Ferranti works, which are still busily 
engaged on the production of electrical goods. Although 
the company has, of course, long discontinued the building 
of generating sets, switchgear, and rectifiers, it has 
extended its activities into other important fields which 
should provide good business in the future. Domestic 
electrical equipment, for example, such as water heaters 
and fires, are among the exhibits at Bush House. Needless 
to say, there is a good display of the Ferranti wireless 
products, by which the firm is perhaps best known to the 
general public. A new seven-valve super-heterodyne 
receiver is claimed to be the finest instrument that has 
been put upon the market at the price asked for it. Among 
the wireless components are audio-frequency and mains 
transformers, chokes, battery eliminators, and loud 
speakers. 

Another popular demand the firm has set out to meet is 
that for synchronous electric clocks, which are made with 
Bakelite, wood, and metal cases. Besides the clocks 
themselves, the working mechanisms are separately dis- 
played and serve to show that in an electric clock there is 
little to get out of order. 

Some of the earliest models of Ferranti meters exhibited 
have only recently been taken out of service. There are also 
modern meters, including prepayment, polyphase, two rate 
meters, A.C. and D.C. switchboard meters, and a rotating 
testing meter set with meters being tested under working 
conditions. Meter manufacturing machinery on view 
ineludes pivot hardening and burnishing machines, 4 
micrometer jewel examiner, and other apparatus asso- 
ciated with the work. The indicating instruments shown, 
which range from 2}in. to 10in. dial instruments, are 
extremely well finished and very dead beat. There is also 
a panel showing the grid metering system as adopted by 
the Central Electricity Board. 

.. Although it was, of course, impossible for the firm to 
arrange for a display of large transformers as manu- 
factured for the “ grid,’’ the transformer department is 
well represented. Among other things there is a 132-kV 





oil-filled condenser bushing, one of the “ on-load ”’ tap- 
changing switches, as fitted to the Ferranti “ grid ’’ trans- 
formers, Bakelite tubes, safe load indicators, a mercury 
switch voltage tor, as described in our issue of 
February 12th, 1932, an X-ray transformer, and an example 
of the smallest Ferranti transformer made. 

Readers of THe Encrnger have been kept pretty well 
in touch with the transformer and other developments at 
the Hollinwood works. Since the firm installed its first 

‘on-load ” tap-changing transformers at Bow we =— 
dealt with other and larger Ferranti t formers 
equipped with the firm’s parallel winding and choke coil 
methods of tap changing. This is the only firm in this 
country that giegte the two schemes ; all the other trans- 
former makers employing the choke coil method exclu- 
sively. It is, we believe, also the only firm which produces 
surge absorbers, which are to be seen at the exhibition, 
together with a small surge generator for demonstrating 
how an absorber reduces the destructive power of a surge. 
The scheme was described in our issue of July 13th, 1928, 
but the surge generator at Bush House is little more than 
a model as compared with the large equipment for testing 
full size apparatus at the Hollinwood works. Just as the 
firm did great things in bygone days, so is it keeping 
pace with modern requirements and producing goods of 
service to the supply industry and consumer alike. 











Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Conditions Unchanged. 


Txe industrial situation in the Midlands and 
Staffordshire shows no change again this week. Activity 
is limited and about on a par with other weeks this month, 
while demand for iron and steel is also at recent levels. 
There are certainly more inquiries about, however, and 
prospects are brighter than they have been at any time 
this year. The market tone at Birmingham has improved, 
and anticipation of a revival in trade in the near future 
has renewed interest. Producers of iron and steel await 
the Midsummer Quarterly Meeting of the Midland Iron 
trade, which they hope will provide some tangible evidence 
of trade improvement and also give them an idea of the 
probable business movement to be expected during the 
next three months. 

Bilston Furnaces. 

Outstanding activity in this area is in progress 
al the Spring Vale furnaces at Bilston, Staffs., where 
most departments are at date very busy supplying the 
needs of allied firms. The full plant is not, of course, in 
operation, but regular work is found for the plant in com- 
mission, which cannot be said for the majority of works 
in the heavy industries of South Staffordshire. Recently 
a new blast-furnace was blown in, and this appears to 
have created some misconception as to the industrial 
position of the district. The fact is that the new furnace 
is to take the place of one which will go out of commission 
very shortly, as two permanent furnaces can supply the 
needs of the moment. 


Reorganisation. 


Mr. C. E. Lloyd, chairman of N. Hingley and 
Sons, Ltd., Netherton Ironworks, Dudley, is the elected 
chairman of the Wrought [ron Industry Special Committee, 
one of the bodies of producers taking part in the reorganisa- 
tion of the iron and steel producing industry. Mr. Lloyd 
has been chairman of Hingley’s since 1918, and is a director 
of the Great Western Railway and Lloyds Bank and other 
companies. The national Committee has received an 
important access of strength in the acceptance by Sir 
W. Charles Wright of the invitation made to serve on 


it. Sir Charles Wright is chairman of Baldwins, Ltd. 
Tube Investments Acquisition. 
A meeting of Tube Investments was held on 
the 22nd inst. to sanction an increase in the capital for 


the purpose of taking over the shares of Stella Conduit 
Company, of Bradley, Bilston, Staffs. The capital is 
to be increased to £3,000,268 by the creation of 18,000 
7 per cent. “B” preference shares, and 9000 ordinary 
shares, all of £1 each. It is interesting to note that com- 
panies of which Tube Investments already hold the shares 
are: Accles and Pollock, Credenda Conduits, Simplex 
Conduits, Tubes Lid., J. A. Phillips and Co., Bromford 
Tube, Midland Tube, Tube Products, Reynolds’ Tube, 
and several others. The works of many of these firms are 
in the Birmingham and Black Country area. As is well 
known, the company has liaison agreement with Stewarts 
and Lloyds Ltd. 


Guest, Keen and Nettlefolds’ Report. 


The report of Guest, Keen and Nettlefolds, 
Ltd., for the year ended March last, shows a net balance 
of £201,569, but no dividend is to be paid on either the 
second preference of ordinary share capital. The company 
is raising the balance to be carried forward from £347,489 
to £450,058, the directors considering it wise to conserve 
the resources of the company in every possible way. 
While the new fiscal policy of the country is welcomed by 
the board, the change, of course, did not come in time to 
affect the results during the year under review. Although 
the directors refrain from making any comment on the 
prospects for the current year, it can at least be said that 
the protection now afforded to the heavy industries by 
the new tariff duties places the company in a somewhat 
better position. 


General Electric Profits. 


The General Electric Company, Ltd., made a 
profit on the past year of £1,057,657. Although this 





result shows a decrease of £64,350 compared with the 


profits for the previous year, the directors state that they 
consider it very satisfactory, having regard to the abnormal 
conditions prevailing throughout the year. Instead of 
recommending a 10 per cent. dividend, .as last year, when 
the carry forward was £400,880, the directors this year are 
proposing a dividend of 8 per cent. with a carry forward 
of £420,135. The directors have allocated £130,000 to 
reserve account, which now stands at a total of £1,420,000. 


Improved Motor Trade. 


The improved and agreeable weather of recent 
date is proving welcome and helpful to automobile engi- 
neers in the Birmingham, Coventry and Wolverhampton 
areas. Sales, especially of light cars, are said to have gone 
up already, and there is every prospect of the selling period 
being lengthened ‘this year. Activity at the works is 
maintained at a good level; indeed, there is little or no 
evidence of slackening off at any of the principal factories. 
Encouraging reports from overseas markets have added 
to the satisfaction and have helped to bring about the 
cheerful tone now prevalent in this class of engineering 
hereabouts. Midland cars continue to enhance their 
reputation overseas, and are becoming firmly established 
in markets where formerly American products held sway. 
It is reported on good authority that a number of firms 
in this district have greatly extended their business in 
the South African markets this year. 


Structural Engineers at Gloucester. 


The summer meeting of the Western Counties 
Branch of the Institution of Structural Engineers was 
held during lest week-end at Gloucester. It attracted 
structural engineers from the West, the Midlands and 
South Wales. The visitors were welcomed by the Cty 
High Sheriff (Councillor Wallace Harris) and Alderman 
8. J. Gillet, and later visited the Cathedral. The City 
High Sheriff, addressing the branch, said structural engi- 
neers were being called in by architects to-day, but the 
time was not far distant when the structural engineers 
would call in the architects. Major E. C. P. Monson, 
President, thanked the City High Sheriff for his welcome. 


Steel. 


The steel trade in this area is slightly brighter, 
there having been an improved call for special steels which 
is likely to be maintained. Unfortunately, structural 
steel business continues scarce, most of the Midland engi- 
neering firms being short of large contracts. They continue 
to secure small works, but often these involve only a 
few tons of material. Association basis prices are quoted 
on all occasions. Angles are £8 7s. 6d., leas lis. rebate 
to users confining themselves to British steel; tees, 
£9 7s. 6d., less 158.; joists, £8 5s., leas 22s. 6d.; ship, 
bridge and tank plates, £8 17s. 6d., less 15s. Boiler plates 
sell at £8 7s. 6d. to £8 10s. In the half-products department 
business is quiet, there being large holdings of Continental 
semis at the works. Neither native or foreign producers 
are receiving much wae at te moment, but the outlook 
for the former is more hopeful. Re-rollers in the Stafford- 
shire area ask £6 7s. 6d. for small re-rolled bars, and £7 
upwards for all-British bars. Mild steel billets vary from 
£4 17s. 6d. to £5 7s. 6d., and sheet bars from £5 to £5 5s. 
Staffordshire hoops are held for £9 10s. There are very 
few inquiries for steel scrap and prices are on a low scale. 


Manufactured Iron. 


In the Staffordshire finished iron trade there is 
no change from recent prevailing conditions. Consuming 
foundries in this district are operating on a restricted 
basis and they are cautious about entering into forward 
commitments. The heavy engineering foundries are 
unable to report improving outlook, but makers of light 
castings anticipate increased activity in the near future. 
Makers of best grade Staffordshire bars hold their selling 
price at £12 per ton at makers’ works, and although there 
is no diminution of the competition for business in Crown 
quality iron values have not sunk lower. They range 
from £9 upwards. Producers of nut and bolt and fencing 
bars expect to benefit from tariffs when consumers’ existing 
stocks need replenishing. They will need to wait some time, 
however, at the present rate of consumption before this 
can come about, as stocks at the works are large. This 
class of bar is quoted £7 15s. to £8 per ton delivered. 
Wrought iton tube strip sells moderately well at £10 10s., 
and mills have a fair amount of work on hand. 


Raw Iron. 


In the Midland pig iron industry blast-furnace- 
men complain of the scarcity of specifications and the 
difficulty of inducing consumers to make new contracts 
for foundry iron. Production is maintained at recent 
levels, though some material, especially of saoer ss Hyper 
shire make, is going into stock. Values are upheld at 
the figures fixed by the Central Pig Iron Producers’ 
Association, namely, £3 2s. 6d. for Derbyshire No. 3 
foundry, £3 Is. for forge, £3 2s. 6d. for Northamptonshire 
No. 3 foundry, and £2 17s. 6d. for forge, all per ton delivered 
to stations in the Black Country zone. It is thought that 
the associated makers, when they review the position at 
the end of the month, will again reaffirm existing prices, 
there having been no radical change in the position of the 
industry during the current month. 


Sheets and Plates. 

The minimum selling figure for 24-gauge gal- 
vanised corrugated sheets is held at £9 5s., though many 
local mills are badly in need of orders. Some makers 
are getting much better prices and, indeed, they refuse 
to enter into the competition for business at what they 
consider unremunerative prices. The demand from home 
consumers keeps up, but export buying continues on 4 
small scale. The call for lighter gauge sheets is also quiet. 
Black sheets are in better request and selling rates are 
unchanged. A little more inquiry for tin-plates is reported. 
Stocks in second-hands have been depleted, and quotations 





are now I4s. 6d. to 14s. 9d. 
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LANCASHIRE. 
(From our own Correspondenis.) 
MANCHESTER. 
New Enterprises. 


It is satisfactory in these days to be able to record 
the launching of new industrial enterprises. An inter- 
esting Lancashire development of this nature is the 
formation of a private limited company under the title 
of British Copper Refiners, Ltd., which is closely. asso- 
ciated with British Insulated Cables, Ltd., of Prescot. 
The new company will be concerned chiefly with the 
importation of Rhodesian blister copper and the production 
of high-conductivity copper for electrical purposes, the 
capacity of the plant being estimated eventually to reach 
about 1000 tons of refined copper a week. Productive 
operations on a small scale have been started. Another 
development announced this week concerns the manu- 
facture of fire-brick and furnace arch cement by an 
American company, whose decision to establish a plant 
at Broadheath, near Manchester, on the Bridgewater 
Canal, has been reported by the Manchester Development 
Committee. The necessary machinery for the purpose is 
in process of being installed, and it is expected that actual 
production will begin at a comparatively early date. 


Engines and Boilers for the East. 


The receipt of an order for very large engines for 
China and of orders for boilers for India, which will keep 
the works fairly busy during the current year, are referred 
to in the annual report of Nasmyth, Wilson and Co., Ltd., 
locomotive and general engineers and ironfounders, of 
Patricroft, near Manchester. The report covers the period 
to the end of December last, a year which proved to be 
anything but satisfactory. Never before in the history of 
the locomotive engineering industry, it is pointed out, 
was depression so severe as it was in 1931, and the number 
of orders received by the Company was less than in any 
other year since it began business nearly ninety years ago, 
the falling off being ascribed to general depression in all 
or most industries in all parts of the world, and to the 
severe competition from road transport. During the 
past year, the report states, less than 5 per cent. of the 
capacity of the locomotive works of the company was 
employed. The year’s operations of Nasmyth, Wilson 
and Co., resulted in a loss of £14,232, compared with a 
loss of £11,255 in 1930, the preference dividend only, as 
in the previous year, being paid. 


Industrial Results. 


The debit balance at the profit and loss account 
of the Broughton Copper Company, Ltd., Manchester, is 
increased to £75,716 in consequence of the loss sustained 
on the company’s operations during the year to March 31st 
last of £48,107, the latter figure comparing with a loss of 
£35,608 in the previous twelve months. The preference 
dividend is in arrears as from October, 1929. Although 
the loss is greater than thift of 1930-31, the report states 
that actual trading showed a considerable improvement, 
special provision having been made for depreciation, 
obsolescence, and stock adjustments. The profit of Hick, 
Hargreaves and Co., Ltd., of Soho Ironworks, Bolton, was 
reduced in the year ended March 31st to £580 from £6207 
in 1930-31, no distribution being made to the ordinary 
shareholders, against 2 per cent. in the previous year. 


Electrical Engineering at Manchester University. 


Manchester Education Committee has decided 
to advertise for a successor, at a salary of £1200 a year, 
to Dr. Miles Walker, who in August next retires on super- 
annuation from the Chair of Electrical Engineering at 
Manchester University and at the Manchester College of 
Technology. 


Obituary. 


The death has occurred at the age of eighty-four 
years, of Mr. John George Hudson, of Bromley Cross, near 
Bolton. For about forty years Mr. Hudson was associated 
with Hick, Hargreaves and Co., Ltd., of Soho Ironworks, 
Bolton. For twenty-eight years he was a director of the 
company, and for a number of years the chief engineer. 


Non-ferrous Metals. 


The non-ferrous metals market has finished up 
on a somewhat steadier note, and minor gains have 
occurred on balance in all sections. Up to the present 
there has been little improvement in the demand for tin, 
either from home or Continental users of the metal, but 
“ bearish "’ influences in this market have been offset to 
some extent by a slight decline in stocks held in this 
country, and expectations of an early announcement on 
the question of a further restriction of output. A net 
advance on the week of about 10s. per ton has resulted 
after ups and downs, which, however, have been within a 
relatively small compass. A certain amount of firmness 
has been induced in the copper section by speculative 
support of the market, but the demand from users remains 
slow. At the moment of writing, standard brands are 
dearer by from 7s. 6d. to 10s. per ton, with a corresponding 
rise in refined descriptions. A new low price record was 
touched by lead during the week, but on speculative 
support and in sympathy with other sections there was a 
recovery, and values show a net gain of approximately 
5s. per ton. The steadier tone extended also to spelter, 
and an advance in prices of several shillings a ton has 
occurred. 


Iron and Steel. 


New business in the Lancashire foundry iron 
markets is of moderate dimensions only, and reports are 
general as to the restrietive influence of the heavy supplies 
of machinery scrap, both on fresh orders for pig iron and 
on deliveries into consumption. Offers of good machinery 
serap in Lancashire are at a top price of about 40s. per 
ton delivered, although as low as been mentioned 
in some quarters during the last few days. The result 





has been a steadily growing consumption of scrap to the 
detriment of foundry iron. Quotations for the latter are 
maintained at 67s. per ton, delivered to Manchester users, 
for Staffordshire, Derbyshire, and North-East Coast No. 3, 
with Northamptonshire at 65s. 6d., Derbyshire forge iron 
at 62s., and Scottish No. 3 at 86s. to 87s. per ton. A few 
gree’ orders for finished iron have been reported. Prices 

p steady at £10 5s. per ton for Lancashire best bars, 
py £9 15s. for Crown bars. The demand for virtually all 
descriptions of steel proceeds on quiet lines, with little 
or no change in the general price position. Acid and basic 
quality boiler plates are at about £8 12s. 6d. per ton, 
small re-rolled bars at £6 Lis. to £7, sections at £8 7s. 6d., 
joists at £8 15s., ship and tank plates at £8 17s. 6d., and 
large-diameter bars at £9 7s. 6d. A quiet trade is reported 
in Continental products at about the following prices for 
delivery in the Manchester district, including duty :— 
Siemens plates, £6 5s. per ton ; Thomas plates, £5 12s. 6d.; 
wire rods, from £6 15s. to £6 17s. 6d.; joists, at £5 2s. 6d.; 
angles, at £5 5s.; billets and sheet ‘bars, at £4 5s.; and 
Belgian iron, at about £6. 


BARROW-IN-FURNESS. 
Hematite. 

The condition of the hematite pig iron market 
continues to be quiet, and the output at present is quite 
able to cope with the demand, apart from stocks, which 
still exist in fairly large quantities in the district, includ- 
ing those at works at present idle. At Barrow the steel 
departments are taking a large proportion of the iron 
produced. There has been no upward tendency noticeable 
as yet, and buyers are still ordering for immediate require- 
ments only. There is still no tendency to place orders 
for forward delivery. Business with the Continent and 
America continues to be dull. Evidently, overseas 
requirements are still very light. The native ore trade is 
quiet, and will continue to be so until there is a general 
improvement in trade requiring increase of iron output. 
Business with outside iron producers continues to be 
thin. Foreign ores are in restricted demand. The steel 
market continues to be quiet. The rail mills at Barrow 
remain engaged, but fresh orders would be welcome. 
Fuel is in steady demand, but on the quiet side. 








SHEFFIELD. 
(From our own Correspondent.) 
Hopes of Better Trade. 


An interesting feature of the present position 
of the local steel industry is that some of the smaller works 
which had long periods of bad trade, but improved at the 
end of last year, are now maintaining that improved 
activity. Another matter for satisfaction is that although 
the demand for Sheffield steel for railway, shipbuildi 
and engineering purposes continues poor, a considerable 
amount of work is being done for the motor industry, and 
there is a fair amount of activity ih other special lines. 
So far as the heavy sections of the industry are concerned, 
it is felt that consumers have reduced their stocks to the 
minimum, and although business at present is confined 
to small orders in the majority of instances, an increased 
demand is expected in the near future. All these factors 
mentioned have given rise to a confident belief that there 
will be a revival of trade, probably in the autumn. 


Interesting Statistics. 


Although exports of iron and steel materials 
last month declined to 151,325 tons from 180,436 tons 
during the previous month, it is possible to discover 
cause for local satisfaction, inasmuch as exports of special 
steels rose to 283 tons from 175 tons. These special 
steels, of expensive quality, are made almost exclusively 
in Sheffield. On the other hand, however, the figures 
for exports of railway materials provide an explanation 
of the comparative idleness of the departments of local 
works which are concerned with these particular manu- 
factures. Over the last two years our once valuable 
trade in locomotive and rolling stock with foreign countries 
has fallen to negligible proportions. For the first five 
months of this year exports of locomotives amounted 
to £181,044, compared with £870,058 in the corresponding 
period of last year. Carriages have dropped from £733,510 
to £152,635, and wagons from £618,631 to £180,000. 


At the Works. 


Good reports are received of the activity of the 
United Steel -Companies’ plant at Ickles and Temple- 
borough, where seven of the large steel furnaces are in 
eommission and where there is corresponding activity 
in the mills and accompanying plant. It is announced 
that Hadfields, Ltd., of Sheffield, have acquired the manu- 
facturing and selling rights of Taylor’s = three-stage 
coal-breakers, which are made in several types. Specially 
toughened steel and manganese steel are used for the parts 
of the breakers that bear the hardest work. 


Stainless Steel Bands. 


Reinforcements consisting of a series of stainless 
steel bands for the masonry of the Church of the Holy 
Sepulchre of Jerusalem, have just been completed and 
dispatched by Brown Bayley’s Steel Works, Ltd. The 
largest of the bands will pass round the drum at the base 
of the dome and has a circumference of 120ft. The other 
four bands will be tied into the masonry of the dome 
itself. The firm was entrusted with the work by the 
Crown Agents for the Colonies, and the inspection of the 
five completed bands by the Inspector for the Agents 
lasted a week, but revealed that the construction had been 
carried out with the utmost exactitude. Sheffield has 
also previously undertaken reinforcement work of import- 
ance, notably that of the dome and peristyle of St. Paul’s 
Cathedral. 


By-products Works. 


At the works of the Staveley Coal and Iron 
Company, Ltd., near Chesterfield, there is in course of 


/ 





construction plant for making bleach powder, which will 
have a capacity of 20 tons per day. These extensive 
and up-to-date by-products works include plant for the 
recovery of tar—1000 tons per week being dealt with 

benzole, &c., and other plants are for sulphuric acid, 
oleum, nitric acid, aniline and soda. The four blast- 
furnaces turn out 4400 tons of pig iron per week and a 
weekly output of 5000 tons of slag is made into road 
material. Electricity is generated from waste gas, which 
operates three large gas engines ranging from 7150 to 
5000 horse-power, and of the current generated 75 per 
cent. is used on the works, the remainder being sold to 
outside users. 


Gas Grid Scheme. 


The Sheffield Gas Company, which is to own 
and control England's only gas grid, has obtained authority 
to raise £400,000 towards financing it. Having regard 
to the magnitude of the scheme and the prevailing trade 
depression, it has been considered advisable to carry 
out the work by sections rather than as a whole. The 
laying of the main which comprises one of the sections 

already been begun, and this will be followed by the 
acquisition of the necessary plant and equipment, together 
with storage accommodation. 


Modern Mining. 


Members of the Institution of Mining Engineers, 
during their stay in Sheffield for their annual Conference, 
visited the Nunnery Colliery Company, Ltd., at whose 
pits modern improvements in mining are in operation. 
A large part of the output is undercut by electric or 
compressed air-driven machines, and is taken out of the 
districts by mechanically operated conveyors, a novel 
form of which, called scraper loading, requires practically 
no effort on the part of the workman, apart from breaking 
down the coal, in which he is assisted by electrically 
drilled shot holes fired with compressed gas. The whole 
face is lighted by means of oridnary electric bulbs supplied 
with current from the mains, instead of the usual miner's 
hand lamp. The coals are taken to washeries and a dry- 
cleaning plant of novel construction. 


Wire Rope Feat. 


The Sheffield Wire Rope Company, Ltd., Darnall, 
Sheffield, is said to own the largest wire rope-making 
machine in the district. On this machine has been made 
a wire rope jin. in diameter, weighing 31 tons and measur- 
ing 11} miles in one continuous piece without a splice. 
The rope was made of Sheffield steel. 


Cutlery and Tools. 


Although the cutlery trade is showing few signs 
of improvement, manufacturers of implements and tools, 
particularly precision tools, are doing fairly well. The 
position is shown by the facts that exports of implements 
and tools increased again last month and during the first 
five months of this year the total exports, amounting 
to £733,684, showed an increase of nearly £50,000 upon 
the same period of last year. During the same period 
imports of these goods have been only a quarter of those 
recorded last year. 








NORTH OF ENGLAND. 


(From our own Correspondent 


Cleveland Iron Trade. 


Ware actual transactions in Cleveland pi 
iron are still confined to narrow limits, some slight expan- 
sion of inquiry is reported and the general tone of the 
market has slightly improved. It would appear that time 
is needed for any impetus to develop from the new import 
duties. Nevertheless, makers face the future in a hopeful 
frame of mind. They still continue to retain a share of the 
smal] distribution of orders by firms in Scotland, but are 
only able to do so by accepting specially low rates. To 
home consumers prices are steady, No. | Cleveland foundry 
iron being 61s., No. 3 G.M.B. 58s. 6d., No. 4 foundry 
57s. 6d., and No. 4 forge 57s. 


East Coast Hematite. 


Buyers of East Coast hematite pig iron are 
apparently realising that there is nothing to be gained 
by holding up orders, and are a little more in evidence. 
They claim to be still able to cover requirements at the 
equivalent of ordinary qualities at 62s. 6d., but while 
there are merchants who do not refuse such terms, makers 
are now asking 6d. more. No. | quality is at a premium 
of 6d. per ton. 


Manufactured Iron and Steel. 


Most of the manufactured iron and steel works 
are still working irregularly. Orders are more numerous, 
but they are mostly for small tonnages, and it is volume 
that is needed. Progressive improvement is expected 
in the autumn, but in the meantime trade is dull and prices 


are unchanged. 
Ironmaking Materials. 


There is next to no demand for foreign ore, and 
best Rubio is nominal at 15s. c.i.f. Tees. Consumers of 
blast-furnace coke have still ample supplies of their own 
makes and are not obliged to come on to the market, 
with the result that transactions are few and small. Sellers 
are anxious to liquidate stocks, but are markedly disin- 
clined to accept below the basis of Durham good average 
qualities at 15s. 6d. delivered at the works. 


The Coal Trade. 


The Tyneside holiday interlude this week has 
manifested itself on the coal market, and business has 
been curtailed to some extent. The annual race week, 
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however, is not a holiday with the collieries, for the great 
majority of them work as usual if they have orders. Only 
a few pits in the Newcastle area have been idle a couple of 
days. This year there has been less desire than ever to 
take a day off because of so much enforced lost time on 
account of the quietness in trade. T. a broad survey 
of the coal industry in Northumberland since the year 
began, however, the county has had much te be thankful 
for, as it is doubtless true to say that no district has done 
any better—if as well. Northumberland has got its share 
of the business going, and has not been so hard hit as 
Durham, which has more classes of coal to sell and the 
demand for some of these is very quiet, At the moment 
eyes are directed to the Lausanne Conference. If the 
outeome is favourable it is believed that there will be a 
stimulus for the coal trade. For the next five years the 
system of quotas of production and minimum prices under 
the district marketing schemes, first introduced under the 
Coal Mines Act of 1930, will be continued. The working 
hours remain unchanged at 7} a shift, but wages are to 
continue at the current level for twelve months, after 
which they may be reviewed. There are no signs that the 
range of prices in the counties of Northumberland and 
Durham will undergo any alteration, but, on the other 
hand, the symptoms are that this part of the selling 
machinery will be kept as it is at the present time, however 
eager exporters may be for greater elasticity in the figures 
at which coal may be bought. There is a sharp difference 
of opinion on this question. The exporters, very naturally, 
desire the largest measure of freedom in which to secure 
foreign trade, while the coalowners’ view in the main seems 
to be not only to maintain minimum prices at as high a 
level as possible, but to tighten up the selling conditions 
so effectively as to check anything in the nature of evasion 
of minimum prices. 


Market Conditions. 


The coal market has entered upon its quietest 
period of the year, but it is encouraging to note that there 
are still a number of inquiries circulating for supplies 
over the next six months. Northumberland steam coal 
is moving off at about the recent average, which, of course, 
is much below the volume of trade in the earlier months 
of the present year. Current demand is of moderate 
dimensions, but production has to be cut down at all 
pits very severely, the present available supply being 
just about equal to requirements. Prices are, therefore, 
unchanged, remaining nominally steady at the fixed 
minimum, with large at 13s. 6d., and small, owing to 
moderate output, at 8s. 6d. The major portion of the 
Swedish State Railway order for 180,000 tons of locomotive 
coal has gone to Poland, but 30,000 tons of the order has 
been placed for Northumberland qualities. Tyne prime 
large steams are unchanged at 12s. 9d., and small at 9s. 
Durham gas coal is offered in excess of requirements, 
and prices are quoted at an easy level. Best qualities 
are 14s. 6d., secondary 13s. to 13s. 6d., and coking coal, 
according to grade, 12s. to 13s. 9d. Best descriptions of 
unscreened bunker coal are in moderate demand, and 
sparingly offered at 13s. 6d. to 13s. 9d., with good seconds 
at 138. to 13s. 3d. Stocks of gas coke are not excessive 
for this period of the year, and with a fairly good seasonal 
demand sellers ask steady prices. Best qualities are 
quoted at 17s. 9d. Patent oven coke stocks are abundant 
and offered at easy terms, good brands being 14s. and 
superior foundry makes 16s. 








SCOTLAND. 


(From our own Correspondent.) 


Trade Outlook. 


On the whole, there is not much change in the 
position of trade so far as steel, iron, and coal are con- 
cerned. In certain directions, however, it may be said 
that the inquiries show a little more life, and business a 
slight increase, and although perhaps nothing of a very 
definite nature may happen before the holiday season, 
which begins in about three to four weeks’ time. Producers 
are more hopeful that the autumn will witness a forward 
movement. Rumour has it that there are prospects of 
Admiralty work on the Clyde and the North-East Coast, 
which, if it materialises, will be especially welcome in the 
present state of the shipbuilding industry. Work on the 
Clyde at present mainly consists of reconditioning and 
repair work, a fair amount of which is in progress, but the 
immediate prospect at the yards is one of extended 
holidays. 


Improvements at Ayr Harbour. 


The L.M.S. Railway, which owns Ayr Harbour, 
is having three electrical coal conveyors erected there. The 
first has been given an official trial. This conveyor, erected 
on the east side of the dock, is designed to handle 600 tons 
of coal per hour, and is specially designed to minimise the 
breakage of coal. © conveyor is controlled by one 
operator who has a complete view of the loading arrange- 
ments. A second conveyor will be erected on the north 
side of the harbour, and a movable conveyor constructed 
at the dock. Complete electrification of the harbour plant 
is to be undertaken at a total estimated cost of about 
£100,000. 


Steel. 


The position in the heavy steel trade shows some 
improvement. The inquiry is fair, with a slight increase 
in turnover. The works, however, are still employed 
below capacity, and orders, especially for shipbuilding 
materials, would be greatly welcomed. 


Steel Sheets. 


Some sheet works are better off than others, but 
conditions generally are comparatively good. The volume 
of business with Canada is fairly satisfactory, and it is 
confidently aie that the shipments and the season 

larger than for some years past. 


will be considerab 





Steel Tubes. 


The tube works are having a spell of ete 
at present in anticipation of the revised tarifis whic 

come into operation in Australia on tember Ist. 
A number of orders are due for shipment this week-end, 
and it is understood that further consignments may be 
sent vid London and other ports in time to arrive before 
the higher tariffs are in operation. 


Iron. 


Makers of bar iron and re-rolled steel bars do not 
make much progress. The ‘tariffs in operation here are 
not sufficient to eliminate competition, and the business 
offered is restricted. Re-rolled steel bars are quoted 
£6 10s. home (fixed) and £6 7s. 6d. per ton export. 


Pig Iron. 


Scottish pig iron makers derive satisfaction from 
the tariff imposed on Continental iron, but have still to 
meet competition from Indian basic iron, considerable 
quantities of which have been coming over here for some 
time now. Six furnaces are in operation in Scotland, and 
supplies are ample. 


Coal. 


With household and general utility demands at 
their lowest level and industrial requirements below normal, 
the home market for coal is restricted and supplies are 
ample, despite a further curtailment of output. The 
export department also is quiet. Forward transactions 
are very limited, and business is mostly of a prompt 
nature for coastwise despatch. Foreign demands are 
limited by import quotas and duties, and also by keen 
Polish competition. Lanarkshire fuels are plentiful and 
the same applies to the Lothians. Best Fifeshire steams 
are scarce and treble nuts in the same district have a 
strong market, considerable quantities being shipped to 
Denmark. The allocation of the Swedish State Railways 
contracts have not been completed, but it is under- 
stood that the greater proportion will go to Poland. 
It is understood that Scottish fuel to the extent of 33,000 
tons will be taken, 13,000 tons of which will be Lothian 
prime steams. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


ANTHRACITE coals continue to display appreciably 
busier conditions than the steam coal section, and it is 
interesting to note that exports of the former during the 
month of May were better than during any monthly period 
of this year or 1931. This is perhaps the brightest feature 
of industry in South Wales at the present time, as tin- 
plate, ship-repairing, and the iron and steel trades are 
without improvement. Steam coals may possibly be a 
shade better than of late, but it is only temporary, and so 
far as Monmouthshire qualities are concerned they are 
distinctly quiet. Figures of coal and coke shipmente—that 
is, steam and anthracite—for the six ports under the con- 
trol of the Great Western Railway Company were not 
quite as good last week as for the preceding week, but at 
the same time they cannot be accounted unsatisfactory. 
The total was 421,845 tons, as against 448,095 tons, while 
for the corresponding period of last year the quantity was 
444,092 tons. Returns for this week may possibly show 
a recovery, for whereas at the end of last week the number 
of vacant loading berths was thirty-nine, the position on 
Monday was that the number was reduced to twenty-two, 
while on Tuesday the situation was even better, as the 
number of vacant loading berths was nineteen, and there 
were seven steamers waiting to load, of which three were 
at Swansea and three at Port Talbot. There has been a 
slight improvement in outward chartering of late, so that 
some collieries will be working better this week and 
possibly next, but it is impossible to look further ahead, 
or to be optimistic as to the prospects. There is growing 
evidence that the foreign inquiry is drying up, at least 
temporarily, and that orders are not coming along on a 
scale to make up for those which are now being worked 
off. Nothing fresh has developed with regard to contract 
operations of importance, while as to current inquiry, it 
is, as it has been, inadequate to absorb current production. 
The situation as rega supplies of coal for the Italian 
State Railways, to which reference was made last week, 
has not undergone any material change, except that news 
comes from Rome that the subject is being raised by the 
Italian Government at the Lausanne Conference. The 
Hague Agreement of 1929 stipulated for the purchase by 
the Italian Government of a million tons per annum for 
three years, but, as expected, the contention of the Italian 
authorities is that the agreement . Owing to the 
cessation of reparation deliveries in kind, following the 
Hoover Moratorium, 


Coalfield Items. 


The special delegate conference at Cardiff called 
by the South Wales Miners’ Federation Executive to con- 
sider the latter’s report on recent negotiations concerning 
hours and wages, carried by 117 votes to 36 the resolution 
put forward by the Executive which meant the acceptance 
of the new Mines Act. This decision was fully expected, 
there being virtually no other course to adopt. The report 
of the Executive pointed out that, having regard to all the 
circumstances and the decision of the National Federation, 
any other action by South Wales alone would be qui 
futile at the present time. Reference has already 
made to the unsatisfactory demand for Monmouthshire 
coals especially, and the fact that only a week or so ago 
the Powell Duffiryn Company gave notices to a consider- 
able number of workmen engaged at its pits. Since then 
the Tredegar Company has been compelled to adopt a 
similar course, owing to the lack of orders. At the end of 
last week this company had only one pit working and gave 
formal notice to over 4000 miners, but it was e ted that 
rather more than 2000 of these notices would operate, 
and that the remainder of the men would continue on 








day-to-day contracts. Hopes are, of course, entertained 
that during this week and next, trade will improve so as 
to mitigate the position. Notices have also unfortunately 
been served on the workmen at one or two smaller 
collieries. 


Docks Traffic. 


Returns of the Great Western Railway of the sea- 
borne traffic at its docks in this area for the four weeks 
ended the 5th inst. show that imports and exports came 
to 1,955,421, tons, as compared with 2,077,492 tons for the 
previous month, and with 2,237,900 tons for the corre- 
spon period of last year. For the whole of this year 
to the 5th inst. the aggregate of imports and exports was 
11,150,160 tons, which compares with 11,883,635 tons for 
the same period of 1931, so that the decrease amounts to 
733,475 tons. 


Coal Tippers’ Wages. 

Tippers at Newport, Barry, and Penarth recently 
agreed to the full reduction of 10 per cent. in the minimum 
wage rate in accordance with the National agreement 
concluded not long ago, but the Cardiff tippers opposed 
the maximum reduction. At a meeting on Tuesday, 
however, between representatives of the National Union 
of Railwaymen and the Great Western Railway Company, 
a compromise was reached, the Cardiff tippers agreeing to a 
reduction of 3s., equivalent to 5 per cent., thus making the 
minimum wage £2 17s. Tonnage rates are unaffected by 
this decision. No agreement has been come to at either 
Swansea or Port Talbot as regards the minimum wage rate, 
but meetings are to be held shortly for this purpose. 
With regard to the demand for a revision of the overtime 
tariff and certain anomalies at present existing concern- 
ing pitwood workers, it is announced that as the result of 
@ meeting at the end of last week of representatives of the 
Cardiff and Bristol Channel Pitwood Importers’ Associa- 
tion and the workmen, considerable progress was made, 
and that following further negotiations this week there is 
a prospect of agreement being come to. 


New Reservoir. 


Last week the Newport Town Council decided 
to accept the tender of Mr. J. McColville, of Abergavenny, 
for the construction of the Talybont reservoir at £367,699, 
subject to approval of the Unemployment Grants Com- 
mittee. 


Steel Works Restart. 


The Whitford Steel and Sheet Galvanising Works 
at Briton Ferry resumed operations on Monday after a 
considerable period of inactivity. This will mean em- 
ployment for about 400 men. 


Current Business. 


Generally speaking, there has not been much 
change in the market for steam coals. The position of 
individual concerns has varied, but so far as most descrip- 
tions of coals are concerned, there has not been sufficient 
demand to absorb existing production. Dry coals are an 
exception, and are very steady, sellers being able to secure 
&@ premium on schedule minimum prices in some instances, 
but other large and small coals are excessive. Coke is a 
very limited market, but patent fuel is well stemmed for 
the next fortnight.. Pitwood remains without material 
change at 19s. to 20s. 6d. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. G. A. R. Meap has been elected a member of the board of 
the Skefko Ball Bearing Company, Ltd., in the capacity of sales 
director. 

Tus “Visco” Enorneeratnc Company, Ltd., has removed 
its works and offices to Stafford-road, Croydon, Surrey. Tele- 
phone, Fairfield 4181/2/3; telegrams, “‘ Curtmit, Croydon.” 

Mr. Ernest A. Smuiru, A.R.S.M., M. Inst. M., has been 
= ee to the technical staff of Oakes, Turner and Co., Ltd., 
of Sheffield, the affiliated northern house of Johnson, Matthey 
and Co., Ltd., precious metal refiners. 

Mr. Franx G. Woo..arp, late director of Morris Motors, Ltd., 
and general manager of the engine branch of that company at 
Coventry, has joined the board of Rudge- Ww hitworth, Ltd., and 
has been appoi istant managi 

Mr. G. L. Krrxpartriox, M.1.E.E., has been appointed genera! 
manager of Bruce Peebles and Co., Ltd., electrical engineers, 
East Pilton, Edinburgh. Mr. Kirkpatrick has resigned his 

ition as a member of the directorate and the staff of Asea 

lectric, Ltd., 5, Chancery-lane, W.C. Mr. C. J. Hunt, chief 

engineer, has been appointed assistant manager of Bruce 
Peebles and Co., Ltd. 








""sS 








CATALOGUES. 
Merropourran-Vickers Evecrricat Comarny, Ltd., Traf- 
ford Park, Manchester.—Leaflet No. 341/42-1, dealing with 
balanced beam relays and line drop compensator. 


Foster Instrument Company, Ltd., Letchworth, Herts.— 
An 86-page book on thermo-electric py rometers, which includes 
@ section explaining the principles of thermo-electric pyrometry 

MaRkHAM AnD Co., Ltd., Chesterfield.—An album of illus- 
trations of the various — carried out by the firm, including 
winding engines, pumping , rolling mill engines, complete 
blast-furnaces, excavating ‘shields, capstans, &c. 








Tae Instrrution oF ExecrricaL Enomgrrs.—On Wednes- 
day evening, June 22nd, a conversazione of overseas members 
was held at the Institution of erage 2 ineers’ headquarters, 
Savoy-place, Victoria Embankment. .30 p.m. there was a 
— by the President and Council and was followed by 

in the lecture theatre. The lecturers were Sir 
‘Archibald Page, Sir Thomas F. Purves, and Mr. N. Ashbridge, 
who dealt with “The Grid,” “ Transatlantic Telephony,” 
and “ Broadcasting To-day" respectively. Following these 
addresses there was a reunion in the library, where ref nents 
were served and where original manuscripts of famous electrical 
people and rare books were inspected. The gathering, which 
was arranged with a view to bri overseas members at 
SS, in this country together, — highly successful, and 
reflected great credit on the organisers 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
(1) Native .. 
(1) Spanish. . 
N.E, Coast— 
Native . 
Foreign (c.i.f. , 


(2) ScoTLanp— 
Hematite i 
No. 1 Foundry 
No. 3 Foundry 


N.E. CoastT— 
Hematite Mixed Nos. 
No. 1 , 
Cleveland— 
No. 1 
Siliceous Iron 
No. 3 G.M.B. .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 
MIDLANDsS— 
(e) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry .. 


(e) Northampton— 
Foundry No. 3 


Forge 

(e) Derbyshire— 
No. 3 Foundry 
Forge .. .. 

(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 
N. Lanes. and Cum.— 


Hematite Mixed Nos. 


ScoTLanD— 
Crown Bars 


Best 


N.E. Coast—- 
Iron Rivets 
Common Bars 
Best Bars rere” 
Double Best Bars . . 
Treble Best Bars 


Lancs.— 
Crown Bars es 
Second Quality Bars 
Hoops 


8. Yorxs.— 
Crown Bars 
Best Bars 
Hoops 


MIpDLANDs— 
Crown Bars .. : 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(5) ScoTrLanp— 
Boiler Plates (Marine) .. 
ee » (Land) 
Ship Plates, jin. and up 
Sections .. . ove ° 
Steel Sheets, sin. 
Sheets (Gal. Cor. 24 B. G. ) 1 


te te te tS to we Ge 


3 61 


3 6 


8 15 
8 7 
7 16 
1 15 


16/6 to 20/— 
17/- to 22/6 


18/— to 21/- 
15/- 


wsemweww 


te to te 


(Delivered to Station). 


0.. 
®.. 


Oto 9 15 
es “se 
Oto 8 10 


(7) Export. 
£ se. d. 


810 0 


0 
6 
0 
0 








STEEL (continued). 

Home. 

N.E. Coast— 8 a a 
Ship Plates .. .. .. 815 
8 7 
10 10 
10 0 
15 
10 


Export. 
£ s. d. 
715 0 
oéliiee, (aie! es 77 6 
Boiler Plates (Marine) . . -- 
” Ld (Land) 
i’ bt Seevemeltdee 
Heavy Rails .. .. .. 8 
Fish-plates  . 12 
Channels SorhYY ‘ete 
Hard Billets .. .. .. 7 
Soft Billets .. .. .. 5 
N.W. Coast— 
Barrow— 
Heavy Rails .. 
Light Rails 
Billets 
MANCHESTER— 
Bars (Round) 
» (Small Round) 
Hoops (Baling) 
» (Soft Steel) 
» (Lanes. Boiler) .. 
SHEFFIELD— 
Siemens Acid Billets 
Hard Basic .. . 
Intermediate Basic 
Soft Basic 
Hoops .. 
Soft Wire Rods 
MIpLanps— 
Small Rolled Bars 
(all British). . 
Small Re-rolled Bars .. 
Billets and Sheet Bars .. 
Galv. Sheets, f.o.b. L’pool 
(2) Staffordshire Hoops 
(d) Angles vr 
(d) Joists 
(d) Tees 
(d) Bridge and Tank Plates. 
Boiler Plates . . ae 


ecocooocoooces 


= 


ow — —- 
ouococococ:+ oouw 


_ 
oS S te te te 


— 


1 


eooeoveneoesevee @ 


10 0 


NON-FERROUS METALS. 


f.o.b. 


Swanszea— 
Tin-plates, I.C., 
Block Tin (cash) : 

a (three months) 
Copper (cash). . ; 
ve (three onda 
Spanish Lead (cash) ‘ 
” » (three months) 
Spelter (cash) 
» (three months).. 


20 by 14 14/9 to 15/: 


MANCHESTER— 

Copper, Best Selected Ingots 

” Electrolytic , 
Strong Sheets .. 

~ Tubes (Basis Price), ib. 

Brass Tubes (Basis Price), |b. 
» Condenser, Ib. 

Lead, English . . 
» Foreign 

Spelter 


uoococeo 


~ 
- So 
— 

a te 


Aluminium (per ton—raw ingot) £95 





FERRO ALLOYS. 


Tungsten Metal Powder 2/34 per Ib. 
Ferro Tungsten 2/— per lb. 
Per Ton. 
£25 0 0 7/6 
0 7/- 
0 i/- 


Per Unit. 
Ferro Chrome, 4p.c to 6p.c. carbon .. 
6 p.c. to 8 p.c. . £24 10 
8 p.c. to 10 p.c. .. . £23 15 
Specially Refined. . 
Max. 2 p.c. carbon 
1 p.c. carbon 
es » 0-70 p.c. carbon 
*» * » carbon free 
Metallic Chromium ~ 
Ferro Manganese (per ton) .. 


. £37 10 0 
. 47 2 6 
£52 0 0 
1/1 per Ib. 
.. 2/9 per Ib. 
. £11 0 0 for home 
-. £11 10 0 for export 
-. £13 10 0 scale 5/— per 
unit 
. £19 0 O scale 7/— per 
unit 
12/6 per Ib. 
6/3 per Ib. 
. 9d. per lb. 
. £250 to £255 
8/9 per Ib. 


” ” 


” ” ” 


Silicon, 45 p.c. to 50 p.c. 
a 75 p.c. 


Vanadium 
Molybdenum 
Titanium (carbon ou 
Nickel (per ton) 
Ferro Cobalt .. 








FUELS. 

SCOTLAND. 

Export. 
13/- 


LANARKSHIRE— 

(f.0.b. Glasgow)—Steam .. 
Ell 14/3 
Splint enhees te 14/3 to 15/6 
Re ee oe 12/- 
Doubles 9/9 
’ Singles .. 8/9 
AYRSHIRE— 

(f.0.b. Ports)}—Steam 
Jewel 
Trebles 


12/- 
16/6 
12/6 


FirxsHIRE 

(f.0.b. Methil or Burnt- 

island)—Steam .. 
Screened Navigation 
Doubles .. 
Singles 
LoTHIANS— 

(f.0.b. Leith)}—Best Steam 
Secondary Steam .. 
Trebles .. 

Doubles .. 
Singles 


10/9 to 13/- 
16/6 
13/6 to 14/9 
10/6 to 11/3 
8/9 


11/- to 11/6 
l/- 
13/- 

10/6 to 11/- 
8/9 


(8) N.W. ENGLAND. 


Steams .. 
Household 
Coke 
NORTHUMBERLAND— 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Durs#amM— 
Best Gas 
Second .. 
Household 
Foundry Coke 


CoastT— 
21/9 
32/6 to 51/8 
20/— to 22/6 


13/6 
12/3 to 12/6 
8/6 
12/6 to 13/- 
27/— to 39/- 


14/6 
13/3 to 13/6 
25/— to 37/- 
24/- 
Inland. 
25/— to 26/- 
. 20/—to 21/- 
20/— to 21/- 
15/6 to 16/6 
15/— to 16, 
13/6 to 15/6 
16/— to 18/- 
16/— to 18/- 
8/6to 9/6 
—to 8/6 
11/- to 12/— on rail at ovens 
14/6 to 16/6 


SHEFFIELD— 
Best Hand-picked Branch 
South Yorkshire Best .. . 
Derbyshire Best Bright House 
Screened House Coal 
Best Screened Nuts 
Small Screened Nuts 
Yorkshire Hards 
Derbyshire Hards 
Rough Slacks 
Nutty Slacks .. 
Blast-furnace Coke (Inland). . 
Furnace and Foundry Coke (Export), f.0.b., 


Carpirr— (9) SOUTH WALES, 
Steam Coals : 

Best Smokeless Large 

Second Smokeless Large 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large .. 

Western Valley Large .. 

Best Eastern Valley Large 

Ordinary Eastern Valley Large 

Best Steam Smalls. . 

Ordinary Smalls 

Washed Nuts gl 

No. 3 Rhondda Large .. 
Smalls 
Large .. 
Through 
Smalls 

Fousiey Coke (Export) 

Furnace Coke (Export) 

Patent Fuel ae 

Pitwood (ex ship) . . 

SwansEa— 
Anthracite Coals : 

Best Big Vein Large 

Seconds .. ; 

Red Vein.. .. 

Machine-made Cobbles 


19/6 to 19/9 
18/9 to 19/6 
19/— to 19/6 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/- 
17/74 to 17/9 
17/3 to 17/6 
13/— to 13/6 
11/—to 13/- 
19/- to 25/- 
19/6 to 19/9 
15/- to 16/- 
17/- to 17/3 
15/6 to 16/- 
14/- to 14/3 
22/6 to 36/6 
17/- to 18/— 
20/- 
19/— to 20/6 


36/— to 38/6 
27/- to 32/6 
22/6 to 27/6 
41/6 to 48/6 
40/- to 48/6 
28/6 to 32/6 
19/6 to 21/- 

8/6to 9/6 
10/— to 10/6 


Beans 
Peas Or 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconds .. 
Smalls .. .. 
Cargo Through 


20/— to 20/6 
18/— to 20/- 
11/6 to 13/- 
16/~ to 17/6 





(3) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. (6) Home Prices— 


(7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
rai] at ovens and f.o.b. for export. (9) Per ton f.o.b. (a) Delivered Glasgow. (6) Delivered Sheffield. (c) Delivered Birmingham. (d) Rebate: Joists (minimum), 22/6 ; 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home consumers purch iated British Steel Makers. (e) Delivered Black Country Stations. 


(1) Delivered. 
All delivered Glasgow Station. 


(2) Net Makers’ Works. 


from 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Trade Prospects. 


Yux chief topic of discussion at the present 
moment is the possibility of finding a way out of the 
dilemma of a steadily diminishing consumption. There is 
plenty of iron and steel and other products that could be 
sold at home and abroad if consumers could only pay for 
them, and when-foreign inquiries are received they are 
always accompanied by conditions of credit that cannot be 


British Patent Specifications. 


When an invention is communicated abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained af the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 

lete Specification. 








accepted, while it is affirmed that even D k has 
been offering to purchase metallurgical goods to be paid 
for in agricultural produce. As credit has fallen to the 
lowest possible ebb, it is no longer a factor in trade. Italy 
has -= to the extent of granting a loan to Turkey for the 
purchase of Italian machinery and other goods, and an 
exchange of manufactures for Russian oil, timber, and 
grain has been carried as far as it is possible to go. In 
the absence of credit the only thing that industry can do 
is to limit production to what can be bought and paid for, 
and to investigate every means of improving foreign 
exchanges. So far as the iron and steel trades are con- 
cerned, French producers find that the dumping of their 
products abroad has failed, and being unable to do much 
with the absurdly low prices at which they have been 


offering bars for shipment at Antwerp French makers | 


have come to the conclusion that there is no hope for the 
future unless something is done immediately to bring 
about a European organisation for regulating the pro- 
duction and prices of steel. Everyone knows that this is 
the only way of avoiding disaster, but there is little pros- 
pect of an early solution of the difficulties that have so 
long prevented the carrying out of an international 
arrangement. Meanwhile, blast-furnaces are damped 
down, and the steel output is falling. A general review 
of the situation will be made at a Congress to be held next 
week in Paris, when experts will deal with the different 
economic factors. The Congress will discuss the influences 
of tariffs, import quotas and other matters in the hope of 
evolving a programme that will facilitate foreign ex- 
changes. While manufacturers naturally regard Protec- 
tion by quotas as indispensable to their existence, there 
is some questioning as to whether such quotas are favour- 
able to the economic interests of a country which is mainly 
agricultural, and whose industrial interests lie largely 
outside those of the metallurgical and engineering trades. 
It is hoped that all these matters will be thrashed out at 
the Congress, and that something will be done to lay the 
foundation of a sound economic policy. 


Shipbuilding. 


The annual report of the Chambre Syndicale des 
Constructeurs de Navires gives the usual survey of the 
world’s shipbuilding industry, and states that, so far as 
France is concerned, it is doubtful if the yards will launch 
more than 30,000 tons during the present year, exclusive 
of the big liner at Saint-Nazaire. m the Government 
promised to help shipbuilders with import duties, if 
they would combine to rationalise the industry, they formed 
the Consortium National des Constructions Navales, and 
having thus carried out their part of the undertaking, 
shipbuilders are still waiting for the Government to 
a its part of the bargain. All that has been done so 
ar is to extend the working of the system of shipbuilding 
eredits. The report insists that more protection should 
be given to the industry, though even this will not keep 
French orders at home unless costs are reduced, and for 
that reason arrangements have been made with plate mills 
to supply material in competition with foreign ship 
plates. By standardising material and fittings and 
reducing their number, it is hoped that French manu- 
facturers will be able to supply everything that is required 
at prices which will render shipbuilders independent of 
foreign material. At the same time, the chances of an 
early recovery of the shipbuilding industry are so small 
that the Chambre Syndicale is making great efforts to 
secure & considerable amount of the work at home and in 
the Colonies, such as tanks and other material for oil 
storage and distribution, the cost of which will reach some- 
thing like 650 million francs, and the construction of 
material for the ports that was formerly obtained largely 
from Germany on account of reparations. 


Monsieur Marcel Deprez. 


There has been celebrated this week the fiftieth 
anniversary of the first attempt made by the late Monsieur 
Marcel Deprez to distribute electrical energy over long 
distances by means of a small experimental plant he had 
installed at the Conservatoire des Arts et Métiers where 
he was professor. On that occasion he drove a } horse- 
power motor from a dynamo through about 50 miles of 
telegraph wire which he had arranged within the building. 
Three months later he repeated the experiment at the 
Munich Exhibition, when he actuated a motor driving 4 

ump by current supplied from a dynamo 35 miles away. 

onsieur Marcel Deprez devoted the remainder of his 
life particularly to problems of long-distance distribu- 
tion. He established laws governing the distribution of 
electrical energy and showed the importance of high- 
tension current. He was largely responsible for the early 
development of hydro-electrical distribution. He died 
in 1918 at the age of seventy-five. 

Foreign Trade. 

The returns of foreign trade during the first five 
months of the year have accentuated the feeling that 
something must be done immediately to avoid disaster. 
Com with the similar period of 1931, the imports 
for the first five months of this year declined by 35 per 
cent. and the exports by 38 per cent. It was in May that 
the export trade started to collapse. Imports during the 
five months were valued at 12,676 million francs, a decline 
of 6605 million francs, and e amounted to 8507 


million francs, or 5195 million francs less than a year ago. 
The contraction was particularly marked in the imports 
of “‘ material necessary for industry,”’ and in the exports 
of manufactured goods, the latter falling during the year 
from 8645 million francs to 5236 million francs. The 
imports of coal declined from 


12,375,450 tons to 


STEAM GENERATORS. 


373,048. October 27th, 1931.—Warer-truse Bours, The 
Stirling Boiler Company, Ltd., 32, Farringdon-street, London, 
E.C.4 


In this boiler the steam generating tubes are swaged down at 


N° 373.048 





of cooling air at the parts of the 

completely avoided. The 
invention also possesses the special Giianiegs that for the 
enclosed machine described, the usual open machine models 
can be adopted almost without change, all that is necessary 
ing the addition of the covering caps and U-shaped tubes 
May 19th, 1932. 


= 


CRANES AND CONVEYORS. 


372,945. ms | 9th, 1931.—-Beir Conveyors, F. J. West, E. 
West, West's Gas Improvement Company, Ltd., Albion 
Ironworks, Miles Platting, Manchester. 

Instead of the belt of a eonveyor being supported by idler 


N? 372,945 











the ends to a smaller diameter, so that they may be the more 
readily cmgeame into the drums, and the gas baffies are extended 
reduced portions of the tubes. The illustration 


is self explanatory.—May 19th, 1932. 


TURBINE MACHINERY. | 
373,010. July 27th, 1931.—Mixep-rLow Stream TURBINES, 
H. G@. C. Fairweather, 65, Chancery-lane, London, W.C. 2. 
The general idea is to use the drop of pressure in the high- 
pressure in an axial-flow turbine, as shown on the left of 
the drawing, and then to use the comparatively low-pressure 
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steam in a turbine of the Ljunstrém ty There arises the 
balancing of the end thrust on the turbine shaft, and this is 
effected by the dummy A. This dummy is subject to the exhaust 
pressure of the axial-flow turbine on one side and to “ the falling 
pressure on the king on its opposite surface.” No hint is 
i e drawing or the specification as to how this 


= in either 
ling p © is t i.— May 19th, 1932. 





DYNAMOS AND MOTORS. 


372,957. May 20th, 1931.—An Enctossep DyNaMmo-ELECTRIC 
MACHINE HAVING A CrrcuLatTine INTERNAL CURRENT AND 
aw Exterior Current or Cootrne Arm, Siemens-Schuckert- 
werke Aktiengeselischaft, of Berlin-Siemensstadt, Germany. 

The broken line A indi an inner current of air circulated 

by the fan B and the broken line C an outer air current driven 

by the fan D. In the path of the external current of air C there 
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are U-shaped tubes E, traversed by the inner current of — 
air, the tubes being distributed more or less uniformly 

the whole of the stator. The radially extending ends F of the 
tubes are sweated into the casing of the machine, and are e: ded 
like boiler tubes. They have very thin walls and a diameter 
of, Soren only 1 om. to 3 em., according to the size of the 
machine. interior of the machine is divided by means of 





8,719,485 tans. 








the partition G into a small ante-chamber H for the entering 


rollers from underneath, it is suspended, like a hammock, from 
pulleys carried by brackets clipped to its edges. Only one of 
several alternative arrangements is shown in the drawing. May 
19th, 1932. 


MACHINE TOOLS AND SHOP APPLIANCES. 


373,079. December 14th, 1931._-Wme Srraicutrenens, 2. M. 
Hughes, 72, Cannon-street, London, B.C. 4. 

It is insisted in this specification that the straightening blocks 
should be driven by motors, electric or otherwise, directly con- 
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nected with their spindles. The straightening blocks arejof the 
familiar form shown in the detail sketch and are held in the 
sleeves AA. They are rotated in opposite directions by means of 
the motors B B.— May 19th, 1932. 


TRAMWAYS AND RAILWAYS. 


372,707. January Ist, 1932.—Ax.Lze-noxes, W. Peyinghaus, 
Eisen- und Stahlwerk Walter Peyinghaus, Egge, near 

. Volmarstein <a Germany. ae 
t is suggested in this specification that with ring-oi bear- 
i on vehicles, such as tramway trailers, the viscosity of the 
lubricating oil may produce such a resistance to traction that 
the vehicles cannot be man-handied. As a uence, the 
inventor adopts “a ring-lubrication arrangement for the axle 
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bearings of rail vehicles, having an internally toothed lubricat- 
i ing, ich runs on an externally too pinion located 
in front of the end of the axle journal, characterised by the 
feature that the crowns of the teeth of the pinion are in the form 
of knife edges and the gaps between the teeth of the ring in the 
form of notches, so that the ring runs over the pinion with 
practically no friction.” When running slowly, the oil drips 
off the conical face of the ring, and when going fast is thrown off 
by centrifugal force from the rim.—May 12th, 1932. 


MISCELLANEOUS. 


372,608. June 29th, 1931.—Execraic Insuzators, William 
George Thompson, of 6, Guildford-place, Newcastle-on- 
T. 


Thic invention is concerned more particularly with insulators 
built up of a number of units. According to the invention a unit 
is provided with upper and lower fi connected by a waist 
portion, the ating so shaped t they respectively co- 
operate with ey en of adjacent units to provide an insulator 
in which the outer surfaces of the co-operating parts of adjacent 
unite are substantially streamlined with respect to air currents 
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flowing past these parts. It has been found that the fouling 

insulators, owing to the deposit of dirt thereon, tends to take 

place where eddies are formed in the air currents flowing past 

the insulator, such eddies being due to the fins or other - 

larities in the surface of the insulator. When, therefore, 
. as b 


&, 











the dirt deposited on the insulator is very iderably 
Preferably each unit consists of a body portion having a rain 
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shed formed at its lower end and a flange at its upper end, the 
flange co-operating with the rim of the rain shea of the unit 
above to form the desired st lined outer surfaces. Con- 
veniently the rain shed and flange are so shaped and di ioned 
that the flange of one unit lies within the rim of the rain shed 
of the unit above it and is se therefrom by an annular 

p which is substantially perpendicular to the axis of the 
insulator and thus does not — the flow of air currents past 
the insulator.—May 12th, 1932. 


372,669. September 18th, 1931.—Piez Joints, The Stavele 
Iron and Coal Company, Ltd., Staveley, near Chesterfield, 
and P. W. Fawcett, The Homestead, Hope, Derbyshire. 

This spigot and socket joint is intended to provide a certain 
degree of flexibility and yet maintain a tight joint. At the 
bottom of the socket there is an india-rubber gasket A, which 
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makes @ tight joint between the two pare of pipe. This gasket 
is foreed down in place by the ring B, which is made tight in the 
socket by the lead caulking C. It will be seen that space is 
allowed for the angular movement of the pipe without disturbing 
the lead caulking.— May 12th, 1932. 


373,051. October 28th, 1931.—Exnecrricatty OPERATED 
VaveEs, Sic Schuckertwerke Aktiengesellschaft, Berlin- 
Siemensstadt, Germany. 

Valves with a rotatable spindle and a rotatable spindle nut each 
having a driving device are already known. With these valves 
the spindle nut can be set into rotation by an electromotor and 
the spindle itself can be rotated by hand. The spi is held 
fast or released by means of a brake, which has to be separately 
operated, according to whether the drive is to be effected by the 
motor or by the hand wheel. This brake can be, for example, 
in the form of a two-part bush enclosing the hub of the hand 
wheel. When using a special brake quite a number of dis- 
advantages are encountered. For example, if the fact is over- 
looked that the brake must be applied again, after the spindle 
has been displaced by the hand wheel, then the remote control 
of the valve through the electr tor is ineffective. Further- 
more, a temporary false manipulation of the brake can lead to 
accidents. For instance, if the brake is released with the motor 
running before the attendant has grip the hand wheel, the 








attendant can be injured by the soceities hand wheel. Accord- 
ing to the invention, these disadvantages are obviated by inter- 





gear element. The hand wheel, which thus normally remains 
Femeres permits additional adjustment of the spindle by 
hand ut trouble or danger even when the motor is running. 
The motor drive is effected through the worm A and the hand 
drive through the worm B and the hand wheel C. The worm A 
of the motor meshes with the worm wheel D, which is screw- 
threaded upon the spindle E of the valve. The worm wheel F 
with which the hand wheel worm B meshes comprises a sleeve G, 
which is displaceably mounted upon a squared portion of the 

i . The method of operation of this arrangement is as 
follows :_-When the motor worm A rotates the worm wheel D 
turns and screws the spindle E upwards or downwards, whilst 
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the square part of the spindle is held against rotation by the 
sleeve G connected with the worm cael F owing to the self- 
locking of the worm B. If the motor is out of and it is 
desi to displace the valve spindle by hand the hand wheel C 
is turned, whereby the worm B rotates the worm wheel F and 
the = indle E is rotated on account of the square connection of 
the sleeve G. The worm wheel D, which is held stationary owing 
to the self-locking worm A, acts in this case as a spindle nut. 
This arrangement may be provided with an end cut-out which is 
operated, as soon as the valve spindle presents resistance to 
further rotation, by the motor worm moving axially owing to its 
engagement with the stationary worm wheel oie 19th, 1932. 


372,782. February llth, 1931.—Vatves, A. R. Taylor, Norton 
all, The Green, Norton-on-Tees, Durham ; and Imperial 
Chemical Industries, Ltd., Imperial Chemical House, Mill- 
bank, London, 8.W. 1. ‘ 
This invention relates to wedge-operated valves in which the 
valve closure is tightened and leakage prevented by means of 
dises or plates adapted to be p d against their seats by means 
of w . Such wedge-operated valves suffer, say the inventors, 
from defect that errors in alignment of the seats, due to 
faulty machining or d b hanical or temperature 
stresses, are not compensated by the operating mechanism, so 
that leakages are liable to occur. According to the invention, 
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in a valve of the type described the thrust exerted by the wed 
is transmitted to the closing dise by means of a coaxial spherically 
diat , the spherical seating for that 
member being preferably replaceable and attached to the disc. 
In the case of a double-disc valve two such intermediate members 
may be provided, one for each disc, and the wedge may act 
between the said members so as to force them apart and press 
the discs firmly against their seats. Any deviation from the true 
alignment occurring in the seats of the discs will be automatically 
compensated by angular displacement of the dises upon their 
respective spherical intermediate members. The wedge and the 








posing a self-locking gear element between the hand wheel and 
the spindle so that each driving device contains a self-locking 





373,063. November 12th, 1931.—Sream Traps, A. Davies and 
Sons, Ltd., Worsley-street, Salford, and G. Davies. 
This invention is concerned with that type of trap which is 


operated by the “ breathing "’ of a capsule containing a volatile 
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liquid, which is attached to the outlet valve. The essential 
features are that the capsule ix held in place in the trap casing 
by the — ring A and that it is attached to the valve in a 
more or ree manner by the stud and socket B, which allow 
a certain degree of lateral relative motion.— May 19th, 1932. 








Forthcoming Engagements. 


Secretaries af Institutions, Societies, &c., desirous of having 
notices of meetings inserted in thie column, are requested to note 
that, tn order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Tuesday 
of the week preceding the eting In all cases the TIME 


wv 


PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY. 
InstrruTion oF Municipal anp County Enorngers: West 
Mrpianp Disrrict.—Meeting at Stratford-on-Avon. Assemble 
at front entrance Shakespeare Memorial Theatre. 3 p.m. 


TO-DAY anp SATURDAY, JUNE 25rn. 
Barrisn Waterworks AssociaTion.—Bournemouth. Annual! 


. 77 


general ting and For programme see page 422. 





SATURDAY, JUNE 25rs. 
InstiruTion oF Municipal anp County ENGINEERS.- 
South-Eastern District, Junior Section, meeting at Canterbury. 
Assemble at Broad-street Car Park, Canterbury, 2.30 p.m. 


FRIDAY, JULY Isr. 


Overneap Lives Association.Summer meeting at 
Chesham. For provisional programme see page 513. 


SATURDAY, JULY 2np. 
Lystirute or Barrish FounDRYMEN: LaNncasHIRE Brance. 
—The annual picnic to Liverpool and New Brighton. Particulars 
from Mr. E) is Flower. 
Diesex Enoine Users Association.Summer Meeting. 
Visit to m.v. “ Asturias"’ at Southampton. Presidential 
Address by Mr. C. M. Mayson. 


MONDAY to TUESDAY, JULY 4ru ro 12ru. 


InTERNATIONAL Etzcrricat Conoress, 1932.—Particulars 
may be obtained by intending British visitors from the Secretary 
of the Institution of Electrical Engineers, Savoy-place, Victoria 
Embankment, London, W.C. 2. 





TUESDAY, JULY 5Sru, tro SATURDAY, JULY Ors. 


Royrat Aoricctrorat Society or Enciranp.— Royal Show 
at Southampton. 


THURSDAY, JULY 71x. 


British Exvecrro-Farminc ConrereNcE.—Members’ Tent, 
Show Yard, Royal Agricultural Society, Southampton. 3 p.m. 


WEDNESDAY, AUGUST 3lst, ro WEDNESDAY, 
SEPTEMBER 7rz. 
British ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.— 
Annual meeting at York. President, Sir J. Alfred Ewing, 
F.R.8. Particulars may be obtained on application to the 
secretary, British Association, or to the hon. local secretaries, 
British Association, The Guildhall, York. 


SATURDAY, SEPTEMBER 24rx. 





pep seatings are plainly shown in the drawing at the centre 
of the valve.—-_May 11th, 1932. 


END OF VOL. CLIII. 





Avv-Britisu Exursrrion.—Copenhagen, Denmark. Opening. 
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A CAST IRON 
RESISTANT TO pegs 
CORROSION Eee 
AND HEAT — 
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ROBEY & a co. LTD 
OF LINCOLN 


pioneers in the production of Alloy Cast Irons, 
are now manufacturing castings of all types and 
weights in an Austenitic Alloy Iron. 


_ 














Resists the action of all acids and alkalis (except nitric 
acid) far better than ordinary cast iron under the 
same conditions. In many cases, it has proved to be 
hundreds of times more resistant. 


a Completely resists the ill-effects of temperatures up 
- to 600 C., and has shown remarkable results under 
AUS TENI TI C working conditions in temperatures up to 850 C. 


NICKEL CAST —~+_ Is non-magnetic. 
IRON a, Can be welded, brazed and machined as easily as 


standard brass and bronze castings. 


Castings can be made to almost any design, and tne 
same patterns and coreboxes can be used as for 
ordinary cast iron. 


Castings are very reasonable in price, and for this 
reason are replacing brass and bronze to an ever- 
increasing extent. 


For full technical information 
on austenitic nickel cast irons 
read our new publication B9. 








Please send me a FREE copy of your publication B9, | 
Austenitic Cast irons. 


To THE MOND NICKEL CO., LTD., 
Thames House, Millbank, London, S.W.1. 


THE MOND NICKEL COMPANY LIMITED 
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THE ENGINEER 





By H. J. ALICOOK, B.Sc 


This | is an by and valuable book for all who are 2 ~~ with « 
the jons for the cx 


PITMAN’S 








illustratt 
ver the 


theory with practical 
all classes of computation charts having scientific SS industria ro 
fhe fa gg em: maged and the problems involved. 


THE NOMOGRAM 


. AMLLELE., A.MLMLE. aod J. R. JONES, 


MLA., F.G.8. 


charts and calculations. It 
i} 


Use Of 


jon 
— Exam es are se os 
he advantages of the Nom 


tables and similar methods are clearly emphasized throughont 


- pages. 10/6 net. 


A descriptive booklet will be sent post free on request. 
SIR ISAAC PITMAN & SONS, LTD., Parker St., Kingsway, London, W.C.2 


Tlustrated. 


Makers of LANCASHIRE, 
ECONOMIC or DRYBACK BOILERS. 












WILSON BOILERMAKERS LTD, GLASGOW. 
CORNISH and 











GIBBONS BROS., Ltd., DUDLEY 

Teleg.— Gibbons, Lower Gornal. Telepbone—10 Dudley 

Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 
FOR ALL ENGINEERING WORK. 











GEN TFED 


Illustrated Advertisement last and next week 
GLENIFFER ENGINES LTD., 
Anniesiand, GLASGOW. 

















GOODALL CLAYTON&C9 1" 


LEEDS 
CONVEYING PLANTS, BUNKERS &¢ 








Incorporating Shand, Mason & Co. 


MERRYWEATHER 


LIGHT PORTABLE WATER TUBE 


BOILERS 


Made in many sizes, from 2 to 200 H.P. For Coal, Wood, Oil, Gas or other Fuel, 
FOR 
UP-COUNTRY, MINING, MARINE, INDUSTRIAL 


AND OTHER PURPOSES GENERALLY. 


Copy of the new catalogue, No. 384J, containing full particulars and 50 
illustrations will be forwarded post free on application to : 


MERRYWEATHER & SONS, LTD. 
GREENWICH, LONDON, S.E, 10. 








GEARS 


The REAY GEARWORKS Led. 
GATESHEAD-ON-TYNE. 











THE FARRAR BOILERWORKS 


NEWARK-ON-TRENT. 
Makers of 


BOILERS, TANKS, &c. 
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WectTVL TIES. Median Gut tel Mackins Sdockacd 


EQUIPMENT 


We solicit your enquiries 


| POWER- TRANSMISSION 


Pine "Sgnect-oomet Bae hue 


DOUGLAS FRASER & SONS, LTD. 


WESTBURN FOUNDRY, ARBROATH, SCOTLAND 


LONDON OFFICE: 62/63, MARK LANE. EC. 3. TELEPHONE: ROYAL 3555. 


LOA AALALLAS 


~~ 


‘COMPRESSED AIR PLANT 





Air Compressors and complete 
Pneumatic Tool plant for all 
industries. Let us quote you. 


165, QUEEN VICTORIA STREET, LONDON, E.C.A. | | 


TnoeRsoLL Rano Co, Ltd, 
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SAIRSET 


HICH TEMPERATURE CEMENT 


STEAM PLANT ACCESSORIES LTD. 
38 Vicroma Srater, 


2 



























New 62 page 
illustrated 
brochure sent 
on request. 





! 

1 As well as work- 
| ing in heavy plate 
| we are makers of 
| industrial plant in 
j light sheet in all 
; Metals and of 
j) 8ny gauge. 
. 


SEND US YOUR 


ENQUIRIES 


DEPTFORD, LIVERPOOL, 
FALKIRK, 


MOTHERWELL, 






DRYING CUPBOARD. 


Head Office: 352-364, Euston Road, LONDON, N.W. | 


And at 
BRISTOL, PLYMOUTH, GLASGOW, 
BELFAST AND DUBLIN. 
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AGENCIES. 


FOR SALE. 


FOR SALE 


FOR SALE 





GENTS in all Industrial Districts pee are Able to 

é introduce on 

basis only, are INV ITED to COMMUNICA TE with a 
Engineers and Furnace 

Constructors, P opportunity for real live 

men. Send full particulars experience and connec- 

tion.—Address, P2525, The Engineer Office. P2525 p 


GENTS with Live Connections Wanting Pro- 
f — side line in demand by all Engi- 


neers, 
py 8681, The Engineer Office. 8681 Db 











RITISH MANUFACTURED ROTARY AIR AND 
GAS COMPRESSORS AND EXHAUSTERS.— 
Energetic AGENTS REQUIRED in principal terri- 
tories having good connection with: industrial con- 
. collieries, steel, m, and chemical works.— 

. . Engineer Office. 8682 D 





Ons yy 1 * NCE is INVITED from Progressive 

erseas IRMS of highest Standing, Possess - 
ing well- catablished oalling or and bi 
of developing trade in arshall ** a Active 
co-operation and generous agency are assured,— 
BaSee ALL. SONS and OO., Ltd., " Gainsborough, 
tngland. 








Dy ELOPMENT OF EXPORT BUSINESS.—The 
NAGERS of our houses at Calcutta, Buenos 
Aires, an Osaku are > in England, and would be 
glad to DISCUSS the SALE of ENGINEERING 
PRODUCTS of any kind in India, South Ameri and 
Japan. — Address, ALFRED HERBERT. td., 
Coventry. 8636 D 





‘NGINEER, with London Office (City), OPEN to 

4 UNDERTAKE AGENCY or REPRESENTA- 
TION for London, Midlands, and the South. Highly 
qualified steam, structural, mechanical, automatic 
machinery, and material handling. Can undertake 
lay-outs, schemes, and sales representation.—Address, 
P2547, The Engineer Office. P2547 D 





ELL-ENOWN CONSULTING ENGINEER, with 
Office and efficient Staff, SEEKS 
of standing require a 
Address, or a London Agent. rere: 
. M.I. Mech. F., M.LA.E., ak 
Piccadilly, London. 





wr RIDING ENGINEERS, with Well-estab- 

lished connection, REQUIRE REPRESENTA- 
TION for first-class Firm.—Address, 8664, The Engi- 
neer Office. 8664 D 





PATENTS. 





INGS PATENT AGENCY, . 
Regd. Pate 





Patent and 
Britain. —Inaquiries 
Ilinois, 

8361 # 


purpose 
ing ite practical working in Great 
to B,. SINGER, Steger Building, Chicago. 





of BRITISH PATENT No. 
1928, relati 
is DESIRO 


PROPRIETOR 
571, dated November 1, 
of Making Forgings,”’ 
ENTERING into ARRANGE. 
LICENCE or otherwise o: 
pu EXPLOITING the “above 
ensuring ‘its p’ working in Great Britain. 
ae og to B. SINGER, Steger Building, Chicago, 
nois 


to 
of 





HE PROPRIETOR of BRITISH PATENT No. 
=s_" 827, dated July 6th, 1921, relating | 4 
¥ Drills for Bor! ng Wells and the Like 
DESIROUS of ENTERING into Sith ANGEMENTS 
by way of sa LICENCE or ot reasonable 
terms for the purpose of EXPLOITING the above 
patent and ensuring its practical working in Great 
Britain.—Inquiries to B. SINGER, Steger bo 
Chicago, Illinois. 





PATENTS, * eraoveanr IN OR RELATING 
TO METAL TUBING 
HE PROPRIETORS of Harry Warren Bu 
BRITISH PATENT No. 291,999 are DESIROU: s 
of LICENSING it to British Manufacturers on 
reasonable terms to ensure its MANUFACTURE and 
DEVELOPMENT in Great Britain, or of SELLING 


information address enquiries to W. P. 
THOMPSON and CO., Chartered Patent and rate 
Mark Agents, 12, Church-street, Liverpool. P2533 





MISCELLANEOUS 





NDIA. 
I TO FIRMS NOT ALREADY REPRESENTED. 
ADVERTISER (Scot), Ist Class B.O.T.. several 
years’ workshop and co — FR ay = in iyi, 
is returning to Caleu tte to 
good connection. DESIRES. to "io NEGOTIATE, Busi. 
Lancs., Cornis 


NESS ers, h, 
Portable; crude oil engines, 6/7. sot, 
15 to 60 B.H.P. steam engines, slow s ' 
120 B.H.P.; also portables. Correspon 
be treated in confidence 

Address, P2435, The Engineer Office. 


‘“‘ ENGINEERING OPPORTUNITIES.” 


‘This is a book you must not miss. It contains 
brilliant articles by Prof. A. M. LOW, our 
Employment Supdt., etc., shows how to pass 
A.M.I. Mech. E., A.M.LC.E., A.M.1A.E., 
I.E.E., M.1.M.T., Matric., G.P.O. and all 
other Exams., and outlines over 100 Home- 
Study Courses in all branches of Engi- 
neeri Send for your copy to-day.— 
FREE and without obligation. We alone 
guarantee—NO PASS—NO 


ote to 
would 


P2435 1 








ELECTRIC CRANES 


CAPACITIES UP TO 125 TONS 
SPANS UP TO 175 FEET. 


ROYCE LTD., 


MANCHESTER. 


friction clutches 


E COIL CLUTCH CO.LTD. 


iU 








‘78 SALE. 
l0in. by 12in. VERTICAL THREE-THROW 
RAM ry —— drive, by Pearns, capacity 23,000 


lons ur. 
- 12in. BORWONTAL BELT-DRIVEN 
oftbetbur -ACTING PUMP, oy Lee, How! and Co., 


t: hou 
— VERTICAL G CRUDE OIL ENGINE, by 
arshalls 
7in. CENTRIFUGAL PUMP, with extended bed- 


plate, by, Gy mnes. 

12in. “xome ” HACK SAWING MACHINE, by 
Wicksteed. 

70 H.P., 440-Volt D.C. MOTOR, by Siemens, 
874 r.p.m., compound wound. 

H.P. Series-wound ELECTRIC MOTOR, 500 

pe J D.C., speed 530 r.p.m., with Drum Type Con 

ro 
© 16 BA H.P. moo. TYPE BOILER, by Robey and 
ms 


w.P. 
ai oft. PETROL STORAGE TANK 
STANDEY ENGINEERING CO., Bath. Telephone, 
4204 (2 lines). 


OR SALE, No. 6 Ruston STEAM NAVVY., on 

Caterpillars. In thoroughly good condition ; 
ean be ae any time by appointment. Price £750, or 
near 


vy 8662, The Engineer Office. 
170 H.P. Vickers-Petters CRUDE OIL 


NE 
OF ENGINE, new 1924, vertical type, twin cylinder, 
direct coupled to a 220 volts, 250 r.p.m., Shunt-wound 
pton YNAMO, No. 134,749. In first-class 
condition. Will sell engine separate if required. 

GAS apes. uy Crossley Bros.. Manchester 
(type G.E. .P., magnetic 
ignition, fiy-wheel ttt. dia. driving 

ulley Sin. by 18in. dia. In tion. 
JOHN CASHMORE, GREAT BRIDGE, 





8662 @ 








STAFFS. 


and MORCOM MOTOR GENERATING 


50 eys. Altern 
direct to 720 B Ba 
Steam neetne, 140 lb. pressure, generator panel, &c. 
Also Two 250-kW, 550 v., 3- =. “50 cys. Alternator, by 
B.T.H. Exciter direct, co coupled to 375 B.H.P. Com- 
h-speed Engine, all fittings, &c.—For parti- 
prices addreas, 8685, The Busine, aoe. 
5 @ 


LLISS 


condition ; 
550 zoite. Sone 


Exciter. Triple-expansion 


pound H 
culars ani 





FROM DISMANTLEMENT. 


OCOMOTIVES.—One Six-wheel 
12in. cylinder, 18in. stroke, 


pressure. 
One léin. condor. 20in. gl 
pressure; both i cellent worki 
STEAM TRAV G 
10-Ton and One 3- Tor by Smith, of Rodley ; 
Booth, -Ton, by Coles: and One $-Ton, by 


Siemens STEEL WORKS A 
LADLES and CARRIAGES, 35 65 tons 


bes TA QUANTITY FLOORING PLATES. 
various a ipally 6 by 8 and 4 by 4, 


lin. to Zin. k. 
urther a JOHN PATON, Ponty- 


“ Paton,”* Pontypool, Mon; tele 
phone, 190 Pontypool. 8556 « 


Coupled, 
145 Ib. 


pool, 





Spencer-Bonecourt Patent 
Waste Heat Boilers. 
32, Farringdon Street, London, B.C. 4. 





One of the 
largest 
Aluminium 
Castings 
ever turned 
out as a 
Production 
Job. 


The illustration is 
typical of the wide 
range of jobs for 
which Aluminium 
Alloy Castings are 
an economical pro- 
position. It may 
be suggestive of 
possible uses in 
other directions. 
May we help you 
investigate the 


WILLIAM 


GROVE STREET 
BIRMINGHAM 


hal 


- 14 cwt. 


Length - 8ft. in. 


LS Lio 





BUILDINGS, ROOFS 
OF ALL DESCRIPTIONS. 








WRIGHT, ANDERSON & Co. Ltd. 


LONDON OFFICE: an CARTERET STREET, 
QUEEN ANNE’S GATE, S.W. |. 





GATESHEAD- 
ON-TYNE. 


“co GATESHEAD.” 





TELEGRAM: wer 
TELEPHONE GATESH m4. 


“SOO” 
A FEW SELECTIONS FROM-OUR 
LARGE STOCKS. 


POLLARD 27in. 
Machine. 

NATCO No. 12 Multiple Drill with ten spindles 

STIRK 44in. Vertical Turning and Boring Mill. 

va and BENNETT |8in, Duplex Borin 

LE BLOND din. by 8ft. Lathe. 

LODGE and SHIPLEY Qin. by 8ft. Selective hea. 
Lathe. 

AMERICAN 8in. by 6ft. 
turning attachment. 

WILLARD é}in. by sft. 
turning attachment, 

WARNER and SWASEY No 
Lathe. 

HERBERT No. |! Bar Turret Lathe. 

POTTER and JOHNSTON No. 7A Automatic. 

GRIDLEY fin. 4-spindle Automatic. 

BROWN and SHARPE No. 2 Universal Miller. 

aILWApEES —~- 3B Plain Miller, with oversiz« 
tables 8 

CINCINNATI ~ 4 Plain Miller, 8.P.D. 

MILWAUKEE No. 2}B Vertical Miller. 

HERBERT No. 3 Vertical Miller. 

STIRK 20ft. by 7ft. by 6ft. Planer, four heads. 

WOODWARD and POWELL I 6ft. by 3ft. by 3ft 
Planer, four heads. 

STEPTOE 24in. stroke Shaper 

BUTLER 1 2in. stroke Slotter. 

BATH No. 1 Universe! Grinder. 

NORTON i4in. by 72in. Plain Grinder. 

CHURCHILL I6in. by 84in. Plain Grinder. 

GREENFIELD No. | Hydraulic Plain Grinder. 

BLANCHARD No. 16 Surface Grinder, floor motor 
drive. 

BROWN and SHARPE No. 2 Surface Grinder. 

HEALD No. 65 Cylinder Grinder 

HEALD No. 60 Cylinder Grinder. 

FELLOWS No. 7 High-speed Gear Shaper 

GLEASON | lin. Beval Gear Shaper, 

BARBER-COLMAN No. 3 Gear Hobber. 

LAPOINTE No. | Broacher. 

DE BERGUE 4ft. by Lin. Plate Ciuillotine Shear« 

CRAIG and DONALD ft. 9in. by jin. Bending an 
Flattening Rolls 

LANDIS lin. Screwing Machine 

INGLE 20in. Tooth Rounder 

MITTS and MERRILL No. 2 Keyveater. 


GEO. COHEN, SONS & CO.., 


PARK ROYAL ROAD, 
NORTH ACTON, LONDON, N.W 


No. 8-B Drilling and Tappin 


Tool-room Lathe, tape: 


Tool-room Lathe, tape: 


3A Universal Turret 


10 


North Acton (Central London 
Railway) 


For continuation of For Sale Adver- 
tisements see page 54. 


Nearest Station : 








{ 
OIL ENGINES 

| PUMPS & AIR COMPRESSORS. 
1 > endl me CO., Lid, Poole, Dorsal. 
Branches { fT, a et 








Steam Turbines 


HICK HARGREAVES 
$¢O. LTD. BOLTON 


= for Industrial Drives @] 


Superior 
Castings 








HENRY WALLWORK & CO., Lid., MANCHESTER 








See Illustrated Advt. in alternate issues | 











STEEL ORGE MASTERS, 
eae 
eRAL ENGINEERS. 


YAROMORe 


Pargurap Sree. Wonas, Grascow, 
anp Datuvin 
Lospos Orrven: 36, Vicromss 8., Loxvox, 8.W.1. 
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ROTARY SHEARS. 





Cutters in angular position giving easiest and 
most rapid cutting of curves and irregular shapes. 


JAMES BENNIE & SONS LTD. 


CLYDE ENGINE WORKS, GOVAN, 


GLASGOW. 


HARWICH -ZEEBRUGGE 
TRAIN FERRY 


Consider the advantages of sending 


your Goods to the Continent by 


this service ! 


Goods loaded in ‘ Ferry’ Wagons 
at railway stations in all parts of 
Great Britain are not handled 


until destination is reached, 


Risk of damage at ports is elim- 


inated and time is saved. 


Daily sailings in both directions. 


Full particulars from Great Eastern Train Ferries Ltd., 
111, Hamilton House, 155, Bishopsgate, London, E.C.2 


A Boon to British Export Trade 


























GEARS 


Single Helical Gears of suit- 
able design provide a very 
satisfactory drive for heavy 
grinding mills. The single 
helical tooth gives progres- 
siveness in action and conse- 
quently smooth rotation. The 
gear on the mill is allowed 
to float without restraint from 
the pinion and can accom- 
modate itself to variations in 
temperature and location. A 
large reduction of speed can 
be made in a single step with 
considerable saving in effi- 
ciency over a double reduction. 
The small helix single helical 
gear is the latest and most 
practical method of driving 
heavy rotary mills. 


Let us quote for replacing old 
and inefficient drives, 





SINGLE HELICAL P 


Illustration shows single helical gears fitted to Hardinge Mill built by Messrs. 
Fraser & Chalmers to design and order of Messrs. Mining & Industrial Equipment. 


te POWER PIANT Co., Lrp. 


WEST DRAYTON, MIDDLESEX. 








Telephone : West Drayton 71 (3 lines). Telegrams : “ Roc, Phone, West Drayton.” 








THE ENGINEER 











NEW “Thompson” 


BOILERS 


EX STOCK 


MOST MODERN “DISH-END” 
TYPE 


JOHN THOMPSON 
“ ECONOMIC” 


BOILERS. 





WITH CORRUGATED SECTIONS. 
STANDARD 


SIZES IN 
STOCK, 


Also WATER TUBE, CORNISH 
and VERTICAL BOILERS. 


SUPERHEATERS and PIPEWORK. 








JOHN THOMPSON 
(WOLVERHAMPTON) LTD., 
WOLVERHAMPTON, Eng. 














THE STEEL PIPE COMPANY, Lro., 


KIRKCALDY, N.8. 
MILD STEEL PIPING For. 


Exhaust Steam & Circulating Water, 
Pipe Lines for Water Power, 
Sewage, Suction and Dis- 

charge, Gas and Tar 

Mains, Air Blast, 

&c., &c. 





Tanks, 

Air Receivers, 

Condenser Shells, 

Expansion Joints, Oil 

Boilers, Jackettéd Pans, 

Crystallizer Shells, and Mild Steel 

. Chimneys. , ; , , 
~aguuentus SPECIAL PIPES FOR ELECTRIC STATIONS. 
KIRKCALDY.” “Angle Flanges and Stamped Stee! Flanges. 




















Of Invaluable Service 


in Numerous [ndustries 


SIEMENS 


DIRECT-READING 


HUMIDITY 
METERS 


Percentage relative humidity accurately indicated or recorded 
direct without the use of curves and calculating tables. 


Readings may be transmitted'to a distanée of measurements from 
a number of points obtained complete”at ene. central position, 


, mt 
Partieularly suitable for— 7, 
INSULATOR FACTORIES. PAPER AND CELLULOID MANU- 
FACTORIES. 
GAS PRODUCERS. 


WOOD SEASONING & WORKING +osacco PREPARATION. 
SHOPS. 


AIR CONDITIONING PLANTS FOR 
OFFICES AND BUILDINGS. 


CHEMICAL WORKS. METEOROLOGICAL STATIONS. 


DYEWORKS. BRICK KILNS, 


SPINNING AND WEAVING MILLS IN THE TEXTILE AND 
ARTIFICIAL SILK INDUSTRIBS, 8tc. 


WRITE FOR CATALOGUE 804. 
ELLIOTT BROTHERS. (LONDON) LTD. 


CENTURY WORKS, LEWISHAM, §S.E. 13. 
Telephone: Lee Green 4646. 
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WILLIAM B.CULLESONS. 
ENGINEERS & GENERAL SMITHS. 


(ALSO GENERAL MAGHINISTS ) 
TENNANT STREET. BIRMINGHAM. 








CROWN COVERINGS 


FOR BOILERS, 
PIPES, ETC. 
Established 1869 


SUTCLIFFE B® & BRYCE L"® 


Registered Office: 
ATLAS WORKS, 


HYDE. 


Lendon Works: 
Telluric Works, ' 
New Wanstead, E. Ii. 


Cardiff Works: 
Hodges Row, 
Docks. 








‘APS’ LIFTS 


ELECTRIC and HYDRAULIC 
FOR ALL PURPOSES. 


A FEW RECENT “APS” CONTRACTS 
S.S. “KENYA.” S.S. “KARANJA.” 


Lee Longland & Co., Ltd., Birmingham. 

Courtenay Place Post Office, Wellington, N.Z. 

Barry, Ostlere & Shepherd. Ltd., Kirkcaldy. 

Manchester Town Hall. 

nz & Landon & Globe Insurance Co., 
lasgow. 


The Union Cold Storage Co., Ltd., Liverpool. 


: 
10, CHARLES ST.. S.E.1. 
MANCHESTER : 

12, CHARLES ST. 
BIRMINGHAM : 

63, HOCKLEY HILL. 


ASP STEVEN, Li ciuscow 
———— 








SANDSLINGER 


SECURES FOUNDRY ECONOMIES. 


RAMS 10 as. r. 
OF SAND PER MINUTE 


USING YOUR 


EXISTING 
PATTERNS 
AND 


BOXES 


ALL ELECTRIC DRIVE. 





seas ~ Model 
Jobbing Foundries. 











r | | 











FOUNDRY PLANT xX MACHINERY LTD, 100 WELLINGTON sT., 


















reece. spews tut 


1 Meaaleura Dredger” 6 Sulina” 


gonmtract tracted ioe jessieurs Commission 
Danube. ‘Actual 
Dredging Dutpet 2,000 Tons per Hour. 





Phot: Paisley 2648. 
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FLEMING & FERGUSON, Ld. 


SHIPBUILDERS & ENGINEERS, PAISLEY. N.B. Telegraphic Address : “ Pharnix, Paisley.” 


Londen Agents: Moers. Nye & Menzies, ape! Howse, 62, New Broad St.. Londen, £.C. 2. 





ESTABLISHED 1878. 


HOPPER DREDGERS, PATENT DIPPER DREDGERS, FLOATING 
Cuaes, GOLD & TIN RECOVERY DREDGERS, AND DRAGLINE DREDGERS. 
Fg mah pide ene Senn Bude Se Tug St ete. 








"Phone: London Wall 6848 


















ECONOMICAL, EFFIC 





llehadel 1 


IENT 


POWER TRANSMISSION 


een, 


W lowe 





®SSRem swe 


Hyatt 


Resilient rollers absorb shock L | 
loads. : 


Split bearings facilitate 


AE 


assembly. 
Automatic distribution of S / \ F 


lubricant. 


Insist on GENUINE HYATT 


a ae 
PRICES ARE REDU 


DELCO-REMY & HYATT LTD., 111, GROSVENOR RD., LON 


INGS 
CED 


DON, S.W. 1. 





DRILLING & 9 BORING SPECIALISTS. 





KITCHEN & WADE, L™ 











DRILLING, BORING, 
TAPPING & STUDDING 


MACHINES. 
80” Vertical Drilling Machine 
illustrated. 
WORKING 
CAPACITIES. 
CAST IRON, from selid .. 2}” 
STEEL ” - = 
BORING _ 
TAPPING, Whit i’ 
We make a full range 
of machines for various 


Send for catalogue. 


Telephon a: Or. Halifax. 
a, tee 


: Marconi International 





FAX, 
ENGLAND. 


“ BALATITE” 






Produced from 


Also 


ENGINEERS’ STORES 


including : 
HAND-SEWN LEATHER \ 
BELTING 
Made in our Redcross St. Factory from “ centres " 


of prime selected, thoroughly stretched Ox-hides. 
(Regd.) Balata, 
Hair, Cotton & other BELTINGS. 


HIGH-GRADE 


=¢) OILS & GREASES 


graded in correct viscosities and consis- 

tencies for the efficient and economical 

lubrication of all modern machinery and 
power plant 


“ Jones-Willcox ” Patent Wirebound (non- 
rubber) HOSE ; 
. g INJECTORS, EJECTORS and VALVES: 
EAST “JOINTITE” (regd.) Compressed As- 
_ bestos JOINTING; PACKINGS; 
BOILER MOUNTINGS, 


[ TOOLS & HARDWARE. | 


ILLUSTRATED DESCRIPTIVE 
LISTS UPON REQUEST. 


We. He WILLCOX & €O., LTD. 


Ms GENERAL ENGINEERS’ STORES, 
32-38, SOUTHWARK ST., LONDON, S.E.1. 


DD 


( Reg¢) 


—a COMPLETE 


RANGE of 











the finest crudes, and 


“Penberthy” (regd.) 








Codes used—ABU (4th hood eal ms), Western Un * Fiv 


21, OLD QUEEN STREET, OnVESTMINSTER, S.W. 1. 
Trade Mark “CYCLONE.” 





Watson-Fawcett Hydraulic “Cyclone” Press. 


FAWCETT, PRESTON & Co., Ld. 


Manufacturing Engineers, LIVERPOOL. 


Telegrams: Fawcett, Liverpool 


© Letter” and “ Universal” Editions), Bentleys and Al 


Contractors to the Admiralty & War Office 


SUGAR MAKING PLANT of all kinds. 
Complete Factories supplied 


SEA WATER DISTILLING PLANT. 


DISTILLING & EVAPORATING 
MACHINERY for all purposes. 


HYDRAULIC BALING PRESSES. 


i 
et = Density 
Fare Pockine Cotton, 
Weel Hider  & of any required 


TE-MAKING PLANT. 


MARINE and STATIONARY ENGINES 
and BOILERS. 


PUMPING MACHINERY for Towns Water 
Supply. 


COPPERSMITHS & BRASSFOUNDERS. 











A copy of “ The Engineer Directory” will be sent on 
application. 
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- 7 STIRLING: BOILER C? L® © 


are able to announce that they are to 
supply the steam-raising plant for the 


‘FULHAM | 


BOROUGH COUNCIL'S 
NEW POWER STATION 


This plant comprises 


SLX TRI-DRUM 


STIRLING’ 
BOILERS 


each capable of evaporating 260,000 Ibs. of 
water per hour; 625 Ibs. working pressure, 
a sai final steam temperature 850°F. 
or aes ae N Each Boiler will be equipped with 
See ore eae, BAILEY WALLS 
peek. 3: Retort-type Stokers, Superheaters, Econo- 
+ -@~ %& misers and Air Preheaters 
Bo tet) ee 
Abs: 


gras 


= STIRLING | 


THE STIRLING BOILER C°L~ 


32-33 FARRINGDON STREET, LONDON, E.C.4 


het 


yet 
+ 


AAs 
. x. 
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CHANCE’S GLASS SILK 


“The Engineer's Eiderdown ” ! ! 


GUARANTEED TO 900° FAHR. 
LONG SILKY FIBRES 

NON-HYGROSCOPIC 
DOES NOT PROMOTE CORROSION 
GIVES AND MAINTAINS 
HIGHEST EFFICIENCIES 


SUPPLIED BY ALL 
CONTRACTORS 














: 









A portion of the 
work in progress at 
BRIMSDOWN 
for the NORTH METROPOLITAN 
ELECTRIC POWER SUPPLY CO. 
(by their kind permission) 
Contractors : G. Pidduck & Co., 
Led. 









AGENTS FOR THE 
MERCANTILE MARINE : 


FERGUSON AND 
TIMPSON, Led. 
LONDON and 
GLASGOW. 


ALSO LIVERPOOL, 
NEWCASTLE and 
HULL. 








la eee ee | 





For Booklet and List of Users write to the Manufacturers :— 


CHANCE BROTHERS & Co. Ltd. cxcn0Sace, FIRHILL, GLASGOW, ww. 





Nl hl ll ll lly 





OVERSEAS AGENTS :— Enquiries to 

Rogers-jenkins & Co. (Pty) Ltd. Gilbert Lodge & Co., Ltd. Leo. Popper and Sons, Turner, Morrison & Co., Ltd., Bombay. 
{ Johannesburg, Cape Town, Sydney, Melbourne, Brisbane, Franklin Street, Roberts, McLean & Co., Ltd., Calcutta. 
f Durban, Port Elizabeth, Adelaide and New York. H. M. Long, Ltd., Montreal. 


Bulawayo. Wellington. C. H. Hayward, Port of Spain, Trinidad 


ee 














“y 
sajes id | 
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37 supplied to L.N.E Rly vive 


_ Gowans, Sheldon & Co., | Ltd., C Carlisle. ares: al 
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SOUTH DURHAM STEEL & IRON Co, Ltn. 
seckans Othe: Seon woes: MIDDLESBROUGH. 





“MIRRLEES-RICARDO” 
HIGH SPEED 


DIESEL ENGINES are weat 


DIESEL-ELECTRIC 
PROPULSION OF 
SHIPS OR 
LOCOMOTIVES 


ALSO FOR 


STATIONARY PURPOSES 


SAVINGS CAN BE EFFECTED IN 
SPACE REQUIRED 


HEADROOM 
AND 


6-CYLINDER “ MIRRLEES-RICARDO” GENERATING SET. 80 K.W., 1200 R.P.M. FOUNDATIONS 


POWERS FROM 60 to 400 B.H P. 


wx MIRRLEES BICKERTO RIONG RTONG DAY. 


HAZEL GROVE, STOCKPORT. ADA Office: 7, GROSVENOR SN all S.W. 1. 


at 
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DAVIES DEMONITE DISCS — 


for all types of grinding machines. 


Flat. . 


Depressed Centre. 








From the big 53” heavy Disc te the small Portable Sander type as shewn above. First in 1901 and still the best! 


wes |. WwW. J. DAVIES & SONS, LIMITED, trv. 


Codes: ABC Sth Edu 


Renttey' 109, WESTON STREET, LONDON, S.E. 1. Telephone : Hop 1039. 





37. TABERNACLE ST.LONDON,ec2. 


See the Mark ? 
The famous diamond trade mark which 
has made Jenkins and Valves synony- 
mous terms throughout the world. Look 
for the mark when buying—it means 
valve efficiency for you. 

See our 80-page Catalogue post FREE. 


JENKINS BROS. Lr. 


(Dept. K), 6, Gt. Queen Street, W.C. 2. 











The interchangeable Roll Frames are instrumental in increasing 
the output of the Mill even when rolling a large variety of sections. 
Only the Schloemann Interchangeable Roll Frames of patented design permit of 





changing the rolls in but a few minutes’ time. 


Formerly it took hours for the Mill Crew to effect the changing 
and adjustment of the rolls, guides and guards. Nowadays, 
the set of rolls required for rolling a certain product is fitted 

complete with all the roll stand furniture in the stand-by Inter- at, 
changeable Roll Frame while another section is still being rolled, 
so that in about 20 to 30 minutes’ time any given section, 
girder or rail, can be delivered to the Hot Bed before the 
previously rolled stock, e. g. angles, has left the Hot Bed. 


For tenders and full particulars please ovely to CR ANE S 
SCHLOEMANN:a.c. DUSSELDORF GERMANY _e...... eet Se. name 


Builders of High-grade Rolling Mill Plant and Hydraulic Machinery 
British Representative: Harold V. Wright, 1, Hill Road, Kenton, Harrow, Middx. 


oneal 
eee 
ee ee ke wutelesrams Ten. 








THE ENGINEER. JuNE 24, 1932 








The Fellows No. 61A High Speed Gear Shaper. 18° x 5” face. 


The Gear Cutting Department in our Works at Coventry. 


WE use {22 Fellows Gear Shapers in our works for cutting 
silent and accurate gears for use in our own machine tools and 
for customers. 

We sell Fellows Machines and Fellows Original Gear Shaper Cutters, 
the most accurate tools of their kind. 

We also supply gears complete or cut the teeth on customers own 
blanks. 

If you want to know anything about gears and gear-cutting—ask our 
Fellows specialist. 


ALFRED HERBERT LTD. COVENTRY 
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ENCLOSED 


FORCED LUBRICATION 
ENGINES 


of the very highest class 


For every Trade 
M4 





2 
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and Industry. 





NOTABLE INSTALLATIONS OF 
ELECTRIC GENERATING 
SETS 
for the 
METROPOLITAN WATER 





KEMPTON PARK PUMPING STATION 


SRE NS STR ae aaa a 


LITTLETON PUMPING STATION DEPTFORD PUMPING STATION 
OPENED BY H.M. THE KING, JUNE, 1925. 


ASHWORTH & PARKER, 
Riverside Works, BURY. LANCS. 


Tel. Add.: “ Kinetic, Bury.” Tel. No. 620/1. 


Crate a tet ete att ete te 


neanoanarai— 


PUPUEUe Ue Verene 
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BUYING PLANT FOR THE FUTURE 


Wren installing new plant, engineers 
should bear in mind that modern high- 


speed cutting alloys require machines 
having much greater power, stability and 
rigidity than used to be thought necessary. 








Progressive firms are now installing bigger 
machines to do work in half the time 
previously taken, machines which will still 
be earning a profit in ten years’ time. 


Buy machines for what they will do— 
Herbert Capstan and Turret Lathes, 
capable of using tungsten-carbide tools 
to the limit of their endurance. 


SEE WHAT WE HAVE ACHIEVED 
WITH THESE MACHINES 





Scie nga "ae tg feat "tig send 3 a 
IN OUR WORKS AT COVENTRY. per minute on outside dia. (15°). Weed 42 cuts per inch. Hote 6;° dia. by 
54° long bored to an accuracy of -0007° with single pointtool. Tungsten- 

Carbide Tools used throughout. 


ALFRED HERBERT LTD. COVENTRY 





MANUFACTURERS OF 


























METALLIC DISC VALVES 
Multiplex dead-lift or Flexible types. For Air, Circu- 
lating, Hydraulic, Feed, &c., Pumps. Easily fitted to 
existing Pumps. 


Supplied to over 300 Warships of the British Nav7. 


CORRUGATED METALLIC JOINTS 
Made of Brass, Copper, Nickel, Monel Metal, Steel, &c. 
Of any shape or size. For Steam, Hydraulic, Oil or 
Blast Pipe Joints. 

SEAMLESS COPPER JOINT RINGS 
Soft annealed. Of all sizes, shapes and sections. 

COPPER-and-ASBESTOS JOINTS AND WASHERS 
For Steam and Water Pipe Joints. Motor Car, Diesel 
and Aero Engines. 

FIBROUS METALLIC PACKING 
For Glands of all types of Steam Engines. Suitable for 
High or Low Pressures. 

LEAD FIBRE 
For Jointing Gas or Water Cast Iron and Steel Mains. 


MANGANESE JOINTING PASTE 
For Steam, Water or Gas Joints. Specially suitable for 
use in conjunction with Corrugated Metallic Jointing. 













CORRUGATED METALLIC JOINTS. 





Illustrated Catalogue on application. 
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URING the development of 
various applications of rust- 
less steel, it has been found 

that working from polished sheets 
or strip is the key to economic 
production. 
The praiing service offered 
l 








SOS, OBESE 


by our Blackheath Works is being 
more and more extensively used 
by manufacturers in many trades, 
and we invite all sheet-metal 
workers to investigate the oppor- 
tunities offered in working from 
polished sheets of Firth Staybrite, 
for articles and component parts 
for both industrial and house- 
hold needs. 
All polished sheets are now 
supplied flat, as the result of the 
installation of special hydraulic 
plant, and this has entirely 
eliminated former troubles in this 
connection. 
The surface of. the polished 
sheets and the various finishes 
which are offered have been 
improved, so that they can now 
be said to conform to the highest . 
commercial standards. 
Cold Rolled Strip in coil is now 
supplied from our Sheffield Works, 
and if it is required polished, 
supplies of this material can be 
obtained from the Blackheath 
Works. 
Firth Staybrite is meeting the 
natural world-wide demand which 
seeks to supersede the unsatis- 
factory service of metals which 
corrode, tarnish, and from which 
mere superficial plating so readily 
flakes. 


Write for literature on this 
subject, quoting No. 416. 
It will gladly be sent upon 
request. 

; 


THOS FIRTH & JOHN BROWN LI 


ATLAS & NORFOLK WORKS, SHEFFIELD 
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17, GROSVENOR GARDENS. LONDON, S.W.I. 





HHI 
USE THE RIGHT MACHINE .... 


| . « e TO ENSURE ECONOMICAL PRODUCTION 











The centre lathe is out of date 
for chuck work—a Surfacing and 
Boring Lathe is suitable for 
machining single pieces as well 
as for quantity production, but— 


IT MUST BE A LANG. 





Lang Surfacing and Boring Lathes 
are made in a range of sizes from 
18" tu 48" swing. 


























LANG FEATURES INCLUDE: Centralised apron control. 
Covered bed. Feeds reversed or changed without 
Twelve spindle speeds. stopping machine. 

WRITE FOR PRODUCTION GUARANTEES TO 


JOHN LANG & SONS, LTD. 








I{I|{|| JOHNSTONE GLASGOW SCOTLAND 
/QJLUULLIOIGRUUNICALUUD LUNN LULE0 LEUNG YUL 
| No. 24J. 
TABLE MOVEMENTS - 30in. by 10in. by 18}in. 
TABLE SURFACE - - - 5lin.by 12jin. 


QUICK POWER TRAVERSE TO 
ALL TABLE MOVEMENTS 
CONTROLLED BY ONE LEVER 


WHICH IS ALSO: USED FOR 


ENGAGING and DISENGAGING 
FEED TRAVERSES. 


ALL FEED CHANGES MADE 
AT FRONT OF KNEE. 


MORE WORK DONE 
RESULT — with Less EFFORT 


J. PARKINSON & SON, SHIPLEY. 





PHEYENGIN EER Jowe 24,188 
A speciality 
for Ship- 

building 








47 ton Composite 
Rudder Frame 


STEEL CASTINGS 
and FORGINGS 


LTD., PRAGUE 


Czechoslovakia 





ARTESIAN. WELLS AYO, WL ols SMCUMPING PLANTS 


Section showing Four Artesian Wells and Modern Type Pumping Plants. 
Estimates for complete installations free of charge. — 











t oP 2 } | Ali ee ere a a4 a 





Underwater Pump, working parts Borehole Turbine Pump 
below surface 


ed 4n,.dniete % . ¢ =. : - ‘ A: : - 
Silent Gear Deep Well Pump an : S ER & no TD. Ejector Pump, all working 
: j parts on surface 


BIRMINGHAM : 93-94, Broad Street. TELEPHONE : Hop 4460 


LEEDS : Bardon Chambers, King 8t. ARTESIAN WORKS, BEAR LANE, LONDON, S.E.1. TELEGRAMS : “ISLER,” London. 
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STEEL FOR STRENGTH - SPEED.- SECURITY 














CONSTRUCTIONAL STEELWORK 


OF EVERY DESCRIPTION 


| STEEL BUILDINGS - ROOFS - BRIDGES 


HYDRAULIC PRESSED WORK - TANKS - FORGINGS 


JOHN LYSAGHT LIMITED 


LONDON OFFICE St. VINCENTS WORKS CONSTRUCTIONAL WORKS, 
66, CANNON STREET, E.C. 4. BRISTOL NETHAM , BRISTOL i 





BUILD WITH. STEEL 



































SHIPYARD TOOLS 











PLATE JOGGLI = DEAL: 
NO HICENESS © 7/gin. COLD. 


‘HENRY ‘BERRY & Co. L> LEEDS 
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“left running unattended for hours.” 
the MORRIS INDUSTRIAL 
ENGINE simplifies this 
delicate restoration work 


Ki —— Church 
ower 


Buy British and 
be Proud off it 


SAGE OS 8 iP: 8 ADL. 


1 j0gT amo 
aa 
& a 
oh 
ia 


~ » / Li - 3 
- ee : ' ¥ 
; Hale 2 Fs ey om rr ey 


Brixham Parish Church, Devon. Showing defective joints and stone being cut out with the aid of a Morris engined Holman Compressor 
and Holman pneumatic tools 


a Ry 
ay Tes -< 


With everyone cutting contract costs to the finest practical limits, 
the Morris Industrial Engine is becoming more and more widely 
used for all industrial purposes ; replacing more costly units and 
old-fashioned hand labour. For the Morris Industrial Engine 
represents economy in three vital forms. First, in initial 
vutlay and comprehensive equipment. Second, in thrifty 
running and long, trouble-free service. Third, in actual man- 
time, because it is a simple reliable unit which will work without 
the slightest supervision. 


The following interesting letter from Messrs. J. Dawson and Sons, 
Clutton, Bristol, who are specialists in the difficult work of 
restoring churches and ancient buildings, sums up the merits of 
the Morris Industrial Engine. 


“. . The set is used continually all over the country at different 
churches, etc., for supplying air for driving pneumatic tools—cutting. 
out defective stone and joints, cement grouting under pressure, 
spraying liquids for wood and stone, including Death Watch Beetle 
fluids, waterproofing fluids, etc. The set is filled up and left 
running unattended for hours at a time. It ts most economical in 
fuel and uses not more than 4 pint of oil and approx. 6 gallons of 
commercial petrol in an 8-hour day. This set does work in one 
hour which previously took nine hours by hand labour, and it is 
certainly a very sound investment. One splendid feature about this 
engine is the clutch coupling up the compressor, and to thoroughly 
appreciate this, one has only to try and start up a clutchless ‘turnout’ 
on a cold day...” 


MORRIS 


Shaugh Prior Church, Plymouth. 


It is impossible to give here a full list 
of the uses of the versatile Morris 
Industrial Engine. Amongst others, 
it is now being successfully used with 
drilling rigs, electric arc welding sets, 
aerodrome flood lighting sets, light 
road rollers, petrol locomotives, light 
trucks, concrete mixers, light cranes, 
pumping gear and so forth. 

Two further points about the Morris 
Industrial Engine : An Advisory Bureau 
exists to give engineers every assistance 
in power unit problems. And Morris 
Universal Service ensures immediate 
spares and replacements all over the 
country. 

Please address enquiries to : 


INDUSTRIAL DEPT., 
MORRIS MOTORS LTD. 
COWLEY - - - OXFORD 


INDUSTRIAL ENGINES 


Service Advertising MIE17a 
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DEPENDABILITY 


On the efficiency and reliability of their service and on the 
materials from which they are constructed, you can always 
depend on 








CONTROL GEAR 


IGRANIC experience in the design of Electric 
Motor Control Gear extends over a period 
Igranic Control Gear 


of 30 years. 
can be ‘seen 


IGRANIC 





n all parts of the 


world where they have with- 


stood years of 
service and g 
complete satis- 
faction. 


arduous 
iven 





No. 1040.—Primary Re 

sistance Self-Acting 

Starter for Alternating 

Current Motors (up to 
15 H.P. 





No. 1012.—Across - the - 

Line Automatic Starter 

for Alternating Current 
Motors. 


The IGRANIC range 
of standardised controllers 
comprises over 2,500 different 
types and sizes. 





No. 1035.—Automati« 
Star Delta Starter for 
Alternating Current 
Motors 


DON’T EXPERIMENT, USE TRIED AND 
PROVED APPARATUS 





























SPECIALISTS IN THE DESIGN OF 





No. 1080.—Multiple Con . 

tactor Self a Aree Skip Hoist Controllers, Ore Transporter Control, 

Starter for Alternating Steel Mill Controllers, Sewerage Plant Control Gear, 
Current Motors Printing Press Controllers, Movable Bridge Controllers. 








Co.Ltd 














GEARING 


OF HIGHEST EFFICIENCY 


“DBS” PRODUCTS 


Turbine Reducing Gears. 

Helical Single Reducing or 
Increasing Gears 

Helical Double and Triple 
Reducing Gears. 

Helical Reducing Gears, flange 
mounted, in horizontal and 
vertical types 

Worm Reducing Gears: up- 
right, inverted and vertical 
types. 

Worm Reducing Gears, flange 
mounted, in upright, in- 
verted and vertical types. 

Worm Reducing Gears, double 
reduction. 

Bevel Increasing and Reducing 
Gears, horizontal and 
vertical Types. 

Turbine Reduction Wheels 
and Pinions. 

Rolling Mill Gears. 

Mine Winding and Haulage 


Ml 


OF 
OF 


RY TYPE 
RY SIZE 


mi mf 
sm 


i 


FOR INDUSTRY, 
TRANSPORT ano 
PUBLICSERVICE %*: 


Change Speed Gear Boxes for traction and industrial drives. 
Automotive Rear Axle Drives. 
Transmissions for Rail Locomotives and Tramcars. 


Spur, Spiral, Helical, Bevel and Spiral Bevel Gears, com- 
plete or cut in customers’ blanks. 


The * D.B.S.” Patent High Efficiency Worm Drive 
The * D.B.S.”" Patent Adjustable Floating Reamer. 
‘* Roloid ” Patent Gear Pumps and Rotors. 

Hobs and Gear Generating Cutters. 

Jigs and Fixtures. 

Iron and Steel Castings. 


DAVID BROWN 


AND SONS (Hupp.), LIMITED 
HUDDERSFIELD. 








Wi ih 


The * ROSS-RIGBY " direct motor-driven 
Pneumatic Power Hammer. 


7 cwt. size. 
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VOITH 
WATER TURBINES AND PUMPS. 


“Hl 3 ~ 
re ;: 











Herdecke (> | = “ — ee . 3 Sets 
Pump-Storage |. 3 : SS 4 as shown. 
Station. 





without pump. 


| 1 Set 


Capacity ' | : | 
Turbines 200,000 H.P. v Ay : 


Pumps - 120,000 H.P. Head: 163 m. 








TELEPHONE : PERRINS LIMITED, TELEGRAMS : 


WHITEHALL 1131 (3 lines). 8, CENTRAL BUILDINGS, FIFPERTEEN, LONDON. 
\ WESTMINSTER, 8S.W.1. 




















“DAVY” PATENT HIGH-SPEED 
FORGING PRESSES 


IMPROVED PATENTED 
DEVICES ENSURE : 
EXTREMELY RAPID OPERA- 
TION — MINIMUM STEAM 
CONSUMPTION— EASE AND 
SAFETY IN WORKING. 


USED BY ALL LEADING 
FORGE -MASTERS IN GREAT 
6000 TON PRESS FORGING A BOILER DRUM. BRITAIN, EUROPE AND THE 

UNITED STATES OF AMERICA. 








@ EsTD. 1830. 


DAVY BROTHERS LTD. 
PARK IRON WORKS, SHEFFIELD. 
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MALLEABLE 


IRON 










CASTINGS 
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DUNSTABLE. & Co., LTD. " E 
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AULD'S 


FOR ALL 


VALVES. 


PURPOSES. 


ENSURE 
SIMPLICITY 
ACCURACY 
RELIABILITY 


AND 
DURABILITY 


TELEGRAMS 
* REDUCING,” 
CODREs : 
ABC 5ru ED. 
ENG. 2nv ED. 


DAVID AULD a SONS, Lw. 


WHITEVALE FOUNDRY, 


GLASGOW. 





Drills, Grinders, Hoists, Screw 
Drivers, Tappers, Riveters, 
Chipping ammers, Sand 
Rammers. A size and type for 


every requirement Write for literature. 


PNEUMATIC TOOL COMP. 
Incorporated = 54 with limited liability. 


0, ¥> . . 
Phone : Victoria 6655. ‘Grams: “ Thortool,” Sowest, London 
Cables: “ Thortool 


Hydraulik G.m.b.H. Duisburg. 


Hydraulic presses and apparatus. 
Water-power plant for all branches 


of industry 
Representatives : 


Aabacas Engineering Co., Ltd., 
Canning Place, Liverpool. 


H. W. KEARNS & GO., L?: 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221 Altrincham. 

See our Illustrated Advertisement in issue of June 17. 


CASTINGS, sree: & sronze 
mon & ste. FORCINCS. 


DARLINGTON FORCE LTD. 


Darlington — England. 


DAVIES & METCALFE, 


MANCHESTER LIMITED. 
SPECIALITIES: 
INJECTORS. 


ALL CLASSES. 


INustrated Advertisement every fourth week. 


.” London 
































FOREIGN FIRMS 
UIRING ENGINEERING SPEC- 
IAL MANUFACTURED IW 
ENGLAND — LOW — 


COSTS, ACCURATE 
APPLY :— 


MELDRUMS L™? TIMPERLEY, MANCH. 


WOOTTON BROS., Lr. 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. General Millwrights 


AUTOMATIC WEIGHERS 


























t — = - 
For Grain, Coal, Minerals, Chemicals, etc. 
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JOHN OAKEY & SONS 


Genuine Emery 
Emery Cloth 
Glass Paper 
Flint and 
Garnet Paper 


Carborun 


Emery 
dum 
Corundum 
Garnet 


mu ae 
eae d Bands, 


Emery 
Carborundum & 
Corundum 

Discs 


of Cloth and Paper, for all Disc 
Grinding and Polishing Machines 


Emery Wheels 


Erg Black Lead 





STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boilermakers’ Machine Tools. 


Sole Makers of BR. E. DAWIS’ 


PATENT BEVELLING MACHINES wr SHIPS’ FRAMES 
DAVIS & PRIMROSE, L®- syunction ro, 


LEITH, EDINBURGH. 








H. J. H. KING & CO., LTD. 
NAILSWORTH, Glos. Phone: 12 Nailsworth. 











Such is the fine performance of a Crossley-Premier Gas 
power plant at the Lonely Reef Gold Mine, Rhodesia. 
Not A has this plant proved its continuity of reliability 
but for savings ona been effected. 


Below is copy of a letter from the Mine Authorities 
received 5 years after the plant was put into service :— 


“ The erection of the Gas Plant was completed 
** during the last quarter of 1921 and took over the 
“ whole load on the Ist December of that year. 
‘‘ The average monthly cost of steam 
‘« power for the last three months that the 


** plant was in use was £4,557 6s. Id. 
“The rly gas plant production and costs 
“were as follows: 

Total K.W. Cost per - Total Cost for 
Hours. Unit. * Year. 
4,964,416 -754d. £15,731 19s. 
5,036,098 - 588d. £12,464 7s. 
5,324,810 - 535d. £11,873 18s. 


5,410,230 by £11,924 > = 
5,200,490 £10,500 14s. 


Nett running 
Year Time % 
1922 
1923 
1924 
1925 


1926 98-75%, 


Later information from the Mine reveals the following :— 
Total K.W. Gost per Total Costfor Nett running 
Hours. Unit. Year. Time % 


5,103,070 -491d. 98-99%, 
1928 5,847,750 449d. £10,935 17s. Od. 
1929 5,704,000 “430d. £11,468 2s. Od. 
1930 5,867,754 - 440d. £11,697 10s. 10d. 

After the sets had been operating continuously for 8 years 

the Mining Co. decided in 1999 to instal an additional 

400 B.H.P. engine—hence the slight reduction in the 

try | time percentage. The figures for 1931 are not 

yet to han 

There are other Premier installations giving equally good 

results such as: 

No. 1. 23,000 hours running without with- 
drawing pistons. 
No. 2. Running time factor of 97-74 to 
98-57% over 4 years. 
No. 3. 280,000 hours run with six 500 B.H.P. 
engines and only 125 hours total 
compulsory stoppages. 


Such records prove the supremacy of ‘‘ Crossley-Premier ’’ units. 


Year 


1927 £10,446 4s. 10d. 


74-72% 


CROSSLEY-PREMIER 


A wit: 





We have a b 

peblicatins hich are of inert te every power 
who desires those two main virtues of power 

«whe. ete — 


GAS & OIL ENGINES 


THE PREMIER. GAS ENGINE CO., LIMITED, SANDIACRE, NOTTINGHAM. 


: 
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12,000 H. P. 
60 R.P.M. 


Mill Motor, supplied 
to Brown Bayley's 
Steel Works Limited. 


Helpful, advisory, reliable service—means ‘ English 
Electric ’’ Service, as recognised and appreciated 
by the World’s Steel Industry, the service that 
can and will help you in all your power problems. 


* Write for List 4228 Rolling Mill Equipments Supplied.) 


ENCL/ISH : N G L | , H 


Bey ELECTRIC COMPANY LT! 


‘OR PRE FE RE NCE 








SPECIAL 
PIPES 
FOR 
SPECIAL 
JOBS. 


Enquiries invited. 





THE SCOTTISH TUBE CO., LTD., 34, Robertson Street, GLASGOW. 











THE WELLS’ SYSTEM 
OF SPRAY PAINTING 


THE 


New Model 
Pistol Type 
No. 3. 


Deals efficiently 
with Oj! & Lead 
Paints, Varnishes, 
&c. Particularly 
adapted for Cellu- 
lose Painting of 
every description where high-class finish 
is essential. 


BRITISH MANUFACTURE. 


Portable & Stationary Plant sup- 
plied according to requirements. 


MINERS 
ACETYLENE 
LAMPS. 


No. 35 c.p. 30 
Burns 4 hours. 


No. 36 c.p. 30 
Buras 8 bowers. 






















No. 37 c.p. 50 
Burns 8 hours. 


Strong, 
Simple 
and Reliable. 














No. 20 Moulders’ 


Lamp 
‘oe No. 18 Kettle Torch. 








No. 18a Trench Lamp. 








No. 4 
Hand 


No. 1 Oil Feeder Lamp. 


. 


No."5 Torch 
Lamp. 


REMOVABLE 
BARREL 
POUR. 


For empty- 
ing Casks. 
Instantly 
attached and 
removed. 











Ensures 
even flow. 


A. C. WELLS & Co., Ltd.: 
Carnarvon Strect, Cheetham, MANCHESTER. 


Office : Bradleys’ i 
I Gls ‘stint teins ee” 


~ 
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KEEP 


DIRT 


out of 


DIESEL ENGINES 


and ensure the highest 
possible efficiency at low run- 
ning cost, and with minimum 
wear. Fit a Vokes Protecto- 
motor Air Filter. The type 
“D”™ specially designed for} 
use with Diesel Engines is 
thoroughly reliable and is 
being adopted by many 
Diesel engine designers as 
standard equipment. 


BRITISH CAPITAL, LABOUR & MATERIALS 


Full particulars and specifications 
sent on request. 


you are interested in oil-wetted types of 
cleaners write for particulars of Vokes 
5-ply and Triple Gauze. 


C. G. VOKES Ltd. 


95-97, Lower Richmond Road, 
PUTNEY, S.W. 15. 





SCRIVEN 


FOR 
MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS. 





| REFRIGERATING 
| MACHINERY 
| for every purpose 


Haslams manufacture 

| Refrigerating Plant on 

| both the Ammonia and 
CO2 systems for marine 
work and land work. | 
They specialise also in all | 
} classes of Brass and 
Copper work and manu- 
facture Evaporators, Mix- 
ing Vessels, Filter Presses, 

| Caustic Pots and General | 
Loam and Sand Castings 

| upto 1S Tons. The work- 
manship is of the very 
highest class and the mate- 

i rials employed ensure 
remarkable durability. 


Ave . ¢ 
re 
"AS.am & wEWwTO" 


HEAD OFFICE {& WORKS, 
DERBY. 


Tele phone : 778/9 Derby. 
Telegrams : * Zero,” Derby. 
ice: Imperial Buildings, 
56, Kingsway, W.C. 2. 


METROVICK 
CUBICLE SW‘ 


TRUCK TYPE 


(Form “C”) 
for AC Circuits up to 600 


‘Amps; 11,000 Volts and 


800 Amps; 2,200 Volts. 


MER ee 
Vite ickers 


F ASSOCIATED FLECTI 
FLECTRICAI ce. LID 


TRAFFORD PARK MANCHESTER 


ent PAR 


) No me, : 
Lamps are made 














BRAKE LINING 


MADE BY :— 


GANDYS LO., SEACOMBE, CHES., The Power Transmission Specialists. 











A BOOKLET DESCRIBING 


BIBBY COUPLINGS 


will be sent to any Engineer by 


THE WELLMAN BIBBY CO. LTD., 


VICTORIA STATION HOUSE, VICTORIA ST., LONDON, S.W 
Telegraphic Address: Couplings, Sow. - London. 
Telephone No. : Victoria 7752-3-4. 


aS 


FOR ARC WELDING 











rr 
i ANGANESITE} 


fesse MOST 3} 


'BEST FOR STEAM JOINTS, ir 


JOHN HUDSON AND CO,.’S SUCCESSORS 
72, Cannon Street, London, E.C. 
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THE BEST FOR THE’; JOB 


CHEAPEST IN THE LONG RUN 


THE BEST FOR THE JOB because of nearly seventy years’ 
experience which is behind the design and manufacture of all 
“HUDSON ” Equipment. | 


CHEAPEST IN THE LONG RUN by reason of its suitability 
of design, robust construction, low maintenance cost, and the 
service provided by Hudson's Branches and skilled Engineers 
in all parts of the World. 


STEEL TIPPING WAGONS 
FOR USE WITH STEAM SHOVELS 


Hudsons specialise in the manufacture Hudson Wagons are made in all types 
of STEEL TIPPING WAGONS for 


use with steam shovels (see illustra- ae ead eer Se 


tion below}. They are strongly built 18 inch up to standard gauge. 
to stand enormous stresses, and can Standard designs can be supplied 
be made automatic emptying and P oie i 

. They are t EST rom st at very competitive 
FOR THES JOB! prices. Let us quote you ! 


CONTRACTORS’ WAGONS 
IN ALL SIZES AND GAUGES 


Hudson Light Railway Equipment is in world-wide use in Gold and 
Diamond Mines, Collieries and Quarries, Sugar, Sisal, Tea, Cotton and Rubber 
Plantations, Nitrate Fields, on Dock, Railway, , Road, Harbour and Reservoir 


Construction and other industrial un . Hudson Equipment has 
always proved itself the Best for the Job an Cheapest in the Long Run. 
ey me re rrr errr errr ere eee ee ee ee ee, 


SALES AGENTS FOR 


| STEAM & DIESEL LOCOMOTIVES | 


| MADE BY THE HUNSLET ENGINE CO., LIMITED, LEEDS, YORKS. | 


FOR 


descr 
Contains ful all Li oe ; 
trations ° iteons 


™ tench, SPO 





peu’ 


a . 
quaint 


~~ 


rinted * and Portuges® 


we 


NITITITITILLOLLLL LL 


oa 
— 
‘S 
"7 
- 
y A 


LIGHT 
RAILWAY 
EQUIPMENT: 





LT 
AUTEN 








Roberk Hudson 











LIMITED 





onics: 38 BOND STREET, LEEDS 





Telephone: Leeds 20004. 


WORKS : Gildersome j 
Foundry, near Leeds. 
LONDON OFFICE : 
21, Tothill Street, 
London, 8.W. 1. 
ee: t= p Bona 
Raletruz, Pari London 
EGYPT : 
Cairo: P.O. Box 1446. 





Telegramsiall offices) :@" Raletrux.""f. (Codes ABC (Sth & 6th), Bentley 


AFRICA : 
Joh : P.O. Box 5744. 
Durban: P.O. Box 1007. 
Works: Raletrux Works, 
Durban 
Beira: P.O. 292. 
: P.O. Box 586. 


Bulawayo: P.O. Box 322. 
Luanda: P.O. Box 265. 
Lobito: P.O. Box 101. 


MAURITIUS : 
P.O. Box 161 Port Louis. 


Calcutta: P.O. Box 238. 
Karachi: P.O. Box 173. 
Kidderpore. 


POSS SSHHHHSHHEHHESEESHEHTEHTEESES SETHE SESEEEEEEEEESESEEESEEESESEEEEESEEEESEEEESSESSESESEEEESESESESHEHEHEEHESEHESESES 


Works 


& Marconi 


(INDIA : 
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VICKERS| 


ARMSTRONG 
CAMMELL 


THREE FIRMS 
EACH WITH A 
WORLD WIDE 
REPUTATION 
AS MAKERS OF 











STEELS 


OF THE HIGHEST 


QUALITY. 





tte led eee ee 





HE ENGLISH STEEL CORPORATION place at your service the 

valuable experience gained by these firms over nearly a century, 
and can supply all the special steels which have made their names 
famous ; Ingots, Castings and Forgings up to the largest sizes ; Drop 
Forgings for aircraft and general work, either ‘“‘as forged’’ or 
finished machined; Sheets, Tubes, Bars and Billets; such material 
for automobiles as Frames and Springs; Railway and Tramway 
material, and a complete range of Hand and Cutting Tools for the 
engineer, from Hobs and Broaches (made to the finest limit of 
accuracy) to Twist Drills, Files and Hacksaws. 


Registered Office: VICKERS WORKS, SHEFFIELD. 
English Steel Corporation £ta., 


Incorporates the steel interests of 
VICKERS-ARMSTRONGS (at Sheffield and Openshaw) and CAMMELL LAIRD. 
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TRNESS ” 


Visit the Royal Air Force Display, Hendon, JUNE 25, 1932. 
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For any Quantity 


For any Head 


Write for List No. 1469 


39, Victoria Street, 
LONDON, S.W.1. 





© Centrifugal and Turbine Pumps 





Dulsometer Engineering Ce 





Turbine 
Symbol 


High Efficiency 
No End Thrust 


Write for List No. 1469 


td Nine Elms Ironworks, 
READING. 











STEWARTS 
AND LLOYDS LID 


GLASGOW + BIRMINGHAM + LONDON 





See the following recent 
full page advertisements 
in ** The Engineer."’ 


APRIL 15th, 
PAGE No. 11. 


MAY 13th, 
PAGE No. 34. 


JUNE 10th, 
PAGE No. 47. 

















ee 
Qa: 
THE QUASI-ARC COMPANY LIMITED 7 


15 Grosvenor Gardens, Victoria, London, §.W.1 Phone : Victoria 6236 


9? ELECTRIC: ARC WELDING 
ELECTRODES & WELDING EQUIPMENT 




















Modern Boiler Practice for Maximum Economy utilises 

PRE-HEATED AIR in addition to HOT FEED oo 

The only Fuel Economiser to provide both these essentials is the 
GALLOWAYS 


SUPERMISE] 


LEEKS PATENTS 
Full particulars on 


GALLOWAYS 


.. KNOTT MILL, MANCHESTER. 












PL S30n EN TY 






A Contractors to the 


NEWBURY. ENGLAND Wor ec India 
= Colonial 
Engines for Steam Yachts, 7/°%,,224, 


Tugs, Coasters, Oil Tankers, “vernments 
Stern Wheelers and Side 


w~———— Paddle Steamers...... ee 











FIRTH STAYBRITE STEEL 


FIRTH STAYBRITE 


THOS. FIRTH & JOHN BROWN, LTD., 
SHEFFIELD. 


ean Mark 


SEE OUR DISPLAYED 
ADVERTISEMENT ON PAGE 14> 
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inting. —George Reveirs, Ltd. 

, Rosebery Aven Cc. 1, are PREPARED 

to subMiit of an Sa tes ‘il ‘DESCRIPTIONS of 

PE ING. Tus Enomerrr’’ has been poe at 
this wis lishment since its commencemen 





PATENTS, DESIGNS AND TRADE MARKS. 


I] arris & Mills, Chartered Patent 


AGENTS. $4 and 35, High Holborn, London. 


Tel. Ad.: * Privilege,"’ London. Tel. No.: Chancery 7768 





ENGINEERS 
AND 


GEORGE RUSSELL & C® LT. MOTHERWELL, 


uid? oo RANE 


OF ALL 
TYPES AND 
SIZES. 














BULL'$ METAL Li MELLOID (0., 


Tel.: Mellolde Yoke ker, T oTelephe onetoen enistets 
BULL'S METAL. ers, Bars,Sheets, Pump Rods, 

Valve Spindles, Com, enser Stays and Plates, &c. 
MELLOID —tond 


(Reg. Trade Mark) enser and Boiler 
Tubes, Stays and Plates Bars, Sheets, Valves, &c. 
HIGH BRONZE.—Cast, Rolled, Forged, to 


Admiralt: 
WHITE METALL Temnisto, Babbitt, Plastic, &c. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY ‘"° 


GOYAN, GLASGOW. 
Lendon Office :—12, VICTORIA STREET, 5.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES. 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE BOXES. 








THE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & C0., LTD., 


auILaES OF en pik pl CARRIAGES, Bey! 
BLECTRIC CARS, and ev er descri of RAILWAY 
and TRAMWA ROLLING 2K. 
Makers of bag Axum, Ranwar ye po ee Sarre 
Registoved “Office J Chief ares 


 MOTHERWELL. 
Cardiff Office : 1 wy te 
London Offices: 32, Great St. lens, Bishopsgate, E.C. 


See Uustrated Advt. page 37 last week. 
CLUTHA WORKS, GLASGO 
Ruilders of STEEL BRIDGES, PITHEAD OFAns renee, 
MARINE SLIPWAYS, LOCK GATES, JETTIES 
STRUCTURAL STEELWORK 
Manufacturers of STEEL RAILWAY WAGONS, 
and SLEEPERS. 
Contractors for RAILWAY PLANT and STORES of every 
deacription 
Chief Offices: 129, Trongate, Glasgow 
Registered Offices: Chutha House, 10, Princes Street, 
Westminster, London, 8,W. 1. 


and Inew and 





BUFFERS 

















G. R. TURNER, LTD. 


Manufacturers 


RAILWAY a pesos & Ee ia MACHINERY 
Specialities : 
Railway Wagons of every description. Tipplera 


Colliery Gerecning Plants Elevators & Conveyors 
Stee! ~~ — and Kep Gears Lees en 


Haul Forgings and Cast 
a. = & Ofc LANGLEY MILL, ar. NOTTINGHAM 
| 


— 
ndon Uffice 32, Victoria Street, 8. 
writ us strated Advt. first issue in each month on page 6.) 


R. Y. PICKERING & CO., LTD. 


ESTD. 1864.) wANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
"BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 

Colonial and Foreign Railways. 


WiIsSHAW — SCOTLAND. 
LONDON OFFICE : 


10, Iddesleigh House, Caxton Street, S.W. 1. 


CLOUCESTER FOUNDRY LTD., 


Wrought Iron Pulley Makers. 


Malleable Iron & Non-.Ferrous Castings 
of every description. 


‘Phone: 3041. Telegrams: “ Pulleys,” Gloucester. 


EMLYN WORKS, GLOUCESTER. 


Clifton & Baird, Ltd. 


Metal Sawing Machine Specialists, 


Em Works, 
JOH SCOTLAND. 




















IRON PLATE WORK, 
TANKS, &c., 
GALVANIZING. 

Send your enquiries to: 
ARKINSTALL BROS. Ltd., 
COVENTRY STREET, BIRMINGHAM, BEng. 





[PHONE SOPENDLETON. “GRAMS "TURNSTILES, MANCHESTER 


RECORDING OR 


PENNY-IN-SLOT 
TURNSTILES 


i CHECK, ISSUING MACHINES *. 


FOR THEATRES, CINEMAS &rc. 


: Ww. T. Elexaincens tag 


2 PENI DL 











. 
4 . . 
. o* 
. o* SS 
40, °0e_, WSOVwUr ree! Eve 0° we 
‘ . ws 
fee 


“* 
Peewee nee eee eee vant 


LEDWARD 





PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W. 1. 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number : Victoria 3415. 


& BECKETT, LTD. 


(Opposite Post Office). 


Telegraphic Address: Preferment, Sowest, London. 











WAYGOOD-OTIS 


LIFTS MADE IN LONDON. 


Head Offices: 54-55, Fetter Lane, London, c+ (Tel. Central 9141). 
Factory : 


Falmouth Road, 5.E.1 


Branches tn Princigal’ Pvestnelel Gakttts ant Avena. 














WATER TURBINES and 
GOVERNORS for any power 
or height of fall. 


CENTRIFUGAL PUMPS. 


Gilbert Gilkes & Gordba. Ltd.. 
Kendal, 
England. 


London Office: Windsor House, Kingsway, W.C.2. 
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“1 can testify to its efficiency.” 


[Boyle's 


patent “ AJR-PUMP” 
VENTILATOR 


FOR BUILDINGS AND SHIPS. 
DOUBLE THE POWER OF EARLIER FORMS 
OVER TWO MILLION IN USE. 

“ Ite effective action is secured by the scientific 
utilisation of well-known natural laws.” —Sim W1LLisu 

Crooxss, F.R.5. 

Awarded £50 Prize with Diploma (oni 


ee Tne Tests, London, 
with aah 

the required con- 
by o by high authori- 


offered) 


Unuius upward impulse tetihed 
MENT Report (Blue Book 


ROBERT BOYLE & SON 
VENTILATING ENGINEERS, 
6s, HOLBORN VIADUCT, LONDON 
Telephone: CENTRAL 4583. 





C JOHN SPENCERL? | 
SBURY 


VEODOWNE 


iRo 


N AND STEEL 











J.& E. HALL 


—— LIMITED =~ 
ENGINEERS 


DARTFORD, KENT. 


Senden G60: 10, ST. SWITHIN’S LANE, E.C. & 
: Dartford 201; Mansion House 7336. 


REFRIGERATION 


for both 


LAND and MARINE 
PURPOSES 


Established 1785. 














The LEEDS & BRADFORD 
BOILER CO. Lid 


CHEMICAL PLANT. CREOSOTING PLANT. VACUUM 
DRYING & IMPREGNATING PLANT. DISTILLING & 
RECTIFYING PLANTS. RIVETED OR WELDED VESSELS. 


STANNINGLEY NCar LEEDS 





PRESSINGS 


SSkcunper’ 


What Messrs. Thos. 
Firth and John 
Brown Ltd., the 
makers of the new 
high pressure Wind 
Tunnel for the 
N.P.L., say about 
“ADAMSON 
PRESSINGS.” 


“One of the most 
satisfactory ac- 
cessories in the 
Tunnel.” 


Joseph 


TELEPHONE 
HYDE 630 (2 Lines) 








(Minas Bz 


“se Hl 


END VIEW OF TUNNEL SHOWING 


ADAMSON PRESSED STEEL DOOR. 


Adamson « (¢ 


PO. BOX 4 


HYDE 
Cheshire 


TELEGRAMS 
“ADAMSON HYDE” 














THE 


LONDON & 


LANCASHIRE 


INSURANCE C® 


[to 





ENGINE 


and 


BOILER 


INSURANCES 


A. staff of fully 
qualified 


ENGINEER 
SURVEYORS 


is at your service 


ADMINISTRATION 
LANE, 


CHIEF 


7, CHANCERY W.C. 2 
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InXchoosing your excavator examine 
carefully theZdesign and construction of 
every detail. 


Study the performance of similar machines 
in the field. 

Investigate the standing of the manu- 
facturers, their experience, reputation and 
resources. 

Ruston-Bucyrus will satisfy you on every 
point. 
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BOREHOLE 
PUMPS 





For all capacities and depths. Pumps 

can be arranged for direct motor 

drive, or through belt or gear trans- 

mission, or by any form of steam, gas 
or oil engines. 


Fy Se A ate 
—— ees 


FOR CHEAP & PURE WATER 


SUPPLY, BRINE WELLS, Etc. 


The most economical pump because it can be 
adapted to existing boreholes, gives maximum 
yield and high efficiency, the depth of pumping 
can easily be increased, occupies small space, 
requires only cheap foundations, is simple to 
instal and the maintenance cost is negligible. 


DRYSDALE & COMPANY, LTD. 


YOKER, 
GLASGOW. 












SMITHS 


RELIABLE 


EXCAVATORS 

















ALL BRITISH PRODUCTION 


Every practical requirement is catered for in the 
design of this machine, being backed by a century's 
experience in the manufacture of appliances for 
handling materials. It has been thoroughly tried 
out and proved reliable on a wide range of digging 
contracts. Exceptional features are embodied in 
the machine. 
Write to us for particulars. 


THOMAS SMITH & SONS 
7 Ro Di (RODLEY) LTD. go? ) 









BY. .c0bk 


\ Ce 


~ 
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Healthier working conditions 


all the year round with 


TRANE 
UNIT HEATERS 


In summer Trane Unit Heaters assist factory ventilation. 


7 ADVANTAGES OF 
TRANE UNIT HEATING 


@ Healthier and more 
comfortable heat. 


@ No hot and cold spots. 
No stagnant air. 

@ Lower fuel 
costs. ' 

@ Low first cost. 


@ Floor space 
left absolutely 
clear. 
@ Instant heat control. 
@ Year round utility. 
Write for a copy of the new British 
Ke te Brochure No. UH. |, which 
gives full particulars of Trane Unit 
statist data 


Heating and valuable ical 
on industrial heating. 


BRITISH TRANE CO. LTD. 
1] 26, Resebery Avenue, London, E.C. I. 


Telephone: Clerkenwell 6864. Branches at Cardiff. Birmingham, Liverpool & Belfast. 
4632 





EAST FERRY ROAD 
ENGINEERING WORKS 


COMPANY, LIMITED. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 


ELECTRIC JIB CRANES 


aha i ere RS) 


Se 





Seapine? 
REDUCE YOUR 
POWER BILL BY 257%, 


ECONOMIES IN POWER, LUBRICANT 
AND MAINTENANCE CHARGES 


frequently result in. the cost of the bearings 


being saved during the first working year. 


We should be pleased to supply further details on request. 


RANOUME sMARLES 


BEARING Co Lip 
NEWARK on TRENT 











ELEVATING AND CONVEYING 


‘MACHINERY 
AND 


CONSTRUCTIONAL STEELWORK 
OF EVERY DESCRIPTION. 








Hydraulic 
Repairs and 
Overhauls 

a Speciality. 
New pattern 
Hydraulic 
Operating 
Valves. 


MILLWALL, LONDON, E. 14. 


lelegrams :-—-Hydrostatic, Phone, Lon tn 


Hydraulic 
Pumps, 
Presses, 
Gate 
Machinery 
and 

Sluice 
Gear. 





i 4 

aghast ‘ 

Duckham's Hydrostatic Crane Weighing Machine. 

Made in all capacities from 30 cwts. to 250 tons. 

Can be calibrated in metric’ and all other st 
Engines, Pumps, Sluices, Capstans, &c. 
General Engineers and tronfounders, 


Estimates given for Repairs. 








CONVEYOR GANTRIES FOR POWER STATION. 


ROBERT BOBY LTD., 


ENGINEERS, 
BURY-ST.-EDMUNDS, 
ENGLAND. 





Telephone :—-East 3848 and 3849. 
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By Appointment 
lronfounders to 
H.M. the King 





STEERING GEARS 


ILLUSTRATION shows WILSON & PIRRIE type of gear, which combines 
the advantages of the spring harnessed tiller and toothed quadrant 
with the simplicity and handiness of the horizontal type of engine. 


No. 32G, Ilustrated 'Steering Gear Catalogue’ post free. 








ENGINEERING DEPARTMENT: 


(ARRON COMPANY CARRON, STIRLINGSHIRE. 


FOUNDED 1759 














RUBBER 
CONVEYOR 
BELTING 







for low cost goods transportation 


By installing an Angus Conveyor Belt, industrial undertakings are 
assured of a highly system of goods transportation requiring 
little attention and running at negligible cost. Angus Conveyor Belting 
is made of a special multi-ply canvas and rubber construction, giving 


















Roller 


Bearings 


with fine shock- 
absorbing qualities ! 


The Roller Assembly is 


complete self-contained unit separate 
from the races. It is made up of 
a series of helically wound rollers 
assembled alternatively right and 
left hand. Even lubrication. Shock 
absorbing qualities. 


The Split Outer Races 


The Split Outer Race is made from 
special high carbon steel. Joint dove- 
tail form. 





5 Roller Assembly 











Roller Assembly and Split Outer Races 


Solid Inner & 
Outer Races 


These are steel cy- 
linders, hardened & 
ground inside and 
outside to precision 
limits and high finish. 





Flexible 


Roller Bearings 


are cheaper than Ball 
and Roller Journal 
Bearings—much 
easier to assemble— 
higher radial loads. 


FREDK. POLLARD & C0. (BEARINGS) LTD. 


Telephone 
telensber 2791-2 LEICESTER, ENGLAND “ Bearings, Leicester 
London Office: 178, St. John St., Clerkenwell, London, E.C. | ‘Phone : Clerkenwell 2084 





Roller Assembly— 


Roller Assembly and 
Solid Inner and Outer Races 


Solid Outer Races 













resilient strength and flexibility. Impervious to both oil and water. 
Angus Conveyor Belts are particularly suited to outdoor operation in 
addition to interior systems such as those used for bench assembly and 
inter-factory communication. Can be supplied in special qualities 
for handling abrasive or hot meterialsin any length o: width. Write 
for full details and prices. 






Firms to whom the installation, upkeep or renewal of a conveyor 
belt presents special problems, are invited te make full use of the 
advisory services offered by our Tecanical Departments 






} Within ! ' Ve 


GEORGE ANGUS s Co1:| 


’ Tyne al 
Angus Gea 
p 


Walker-on- Tyne 
Birming n, Ma ter & Belfast 


are 
r 


Works 


Le 





Export Dept.: 7, Bury Street, St. Mary Axe, Londons, E.C.3. B.C. 206 











MECHANS LIMITED, 


SCOTSTOUN IRONWORKS, GLASGOW. 


Bunkers Riveted Steel Pipes 
Steel Chimneys Steel Tanks 
Riveted, Welded and Pressed Steel Plate Work 


LONDON OFFICE :—- 















10, Princes Street, Westminster, S.W. 1. 
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WALTER W. COLTMAN | 
VERTICAL BOILERS. | 


VERTICAL | 
CROSS-TUBE 
BOILERS 


FOR 
IMMEDIATE 
DELIVERY 
FROM STOCK. 














PRICES AND 
PARTICULARS 
ON 
APPLICATION 


THE WALTER W. COLTMAN RTICAL MULTITU BULAR BOILER GAs 
VERTICAL MULTITUBULAR BOILER. FIRED WITH AUTOMATIC PRESSURE CONTROL 


WALTER W. COLTMAN & CO., LTD., | 
CENTRAL BOILER WORKS, LOT art, ENGLAND 


Telepho 51 LovenBoro. Codes: 4.B.c. 5th and 6th Edition, BENTLEY’s. ‘Grams: BOILERS, LOUGRRO Ro. | 


AUTOMATIC MANNING WARDLE & CO., 
PY Ppeeey sy prorricrors:-KITSON & CO., LIMITED, 


into subjection to man. The art of writing 


prevents his knowledge from  perishing 
or IREDALE FOUNDRY, LEEDS. 


The art of counting 
makes the manufacturor 
master of his plant and 


$d Gulag tc TANK LOCOMOTIVES FOR 


the largest variety of 


evo | INDUSTRIAL WORK. 


ed 


38 Holborn Viaduct, London 








Write -— 


F. E. DICKINSON, 
St. Andrew's House, Holborn Circus, London, &.C.! 


Sole British Representatice. LONDON OFFICE - - 3, VICTORIA ST., WESTMINSTER, S.W. I. 


MIDLAND FLEXIBLE METALLIC TUBING co he. 


MANUFACTURERS OF 


“MIDF LEX” TUBING, FLANGES, CONNECTIONS, Etc. 














INTERLOCK. = HiGH PRESSURE So eee SC CABLE EL ecTRICWIRECOVERING 
° Ss Be er wees ARMOUR and PROTECTION. 


STEAM, OIL or WATER 


eae Rand Siler 
HIGH RIDGE. stream, or or WATER. | ies x. P ~ Benne a RUBBER 
- | eee «€6©6©PACKED 


FIREPROOF, COPPER or STERL. 
DUPLEX = HiGh PRESSURE TUBING 
A.P.R.P.S. &XHAUST DUST, ig ee 
c aeanet aie. . = a 2 eS eae ELECTRIC FLEXIBLE ARMS. 


LATION, kte 


ALL TYPES OF FITTINGS SUPPLIED TO CUSTOMERS’ REQUIREMENTS. On Admiralty & War Office Lists. 
VULCAN WORKS, BRIDGE STREET, LONG EATON, Nr. NOTTINGHAM. 


Telephone—LONG EATON 50 Telegrams—“ FLEXIBLE.” 


C OPES BOILER FEED REGULATORS 


231, STRAND, LONDON, WC. 2. 
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H26 TONS DISCHARGED IN FIVE 





Lhe 


HYDRAULIC ENGINEERING 
COMPANY LTD. 


High-grade hydraulic machinery of all classes 
PUMPS - PRESSES - ACCUMULATORS - CRANES - VALVES - LIFTS - CAPSTANS - INTENSIFIERS - COAL HOISTS - DOCK MACHINERY 


Works & Head Offices at CHESTER 


London Office 39, Victoria St., Westminster, $.W 
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COMPLETE PLANTS FOR 


HOT 
CYLINDERS. MADE AND ERECTED . : PRESSINGS. 


PRESSES FOR THE PRODUCTION 


MOTOR CAR OF ALL KINDS OF 
Ccom- 


PONENTS. PRESSWORK 
MINTING 


AND 


MILITARY fh mrRy fi 
CARTRIDGE. sana ts 


TAPS, 
UNIONS, 


AUTO ROLL FEED FOR 
BLANKING ARMATURE DISCS, FITTED]. 
WITH SCRAP CUTTER. 

















TAYLOR & CHALLEN K-td., Engineers, DERWENT FOUNDRY. Works & Showrooms: CONSTITUTION HILL, BIRMINGHAM 








HOWELLS © iv. 
ie Apmirarty  {VNG{IVED : 


A * 








PECKETT & SONS, Ltd. Bristol. 


Telegrams—-PECKETT, BRISTOL. London Representatives: FERGUSON & PALMER, 9, Victoria Street, 


Westminster, $.W. 1. 


| TANK 
ebiiality | LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 
FULL PARTICULARS ON APPLICATION. 





























_Jume 36, 1883 | 1932 THE ENGINEER 37 








*e bd] wv 
: ¥ © 6 Po $ iON aay tee te nou 
Mf Y) Wi 


action of corrosion on structural iron and 
~ > Oa 
UD Ml iy) oc 


Checkmate m7; * 


steel work of every description. 


They are applied like ordinary paints, 

‘ompare favourably in price, and — 
lesen covering capacity a1 - superi 
lasting powers bring additional economy 


Colours: Black, Ked, Grey and Green. 
Ask for a free testing sample. 


BRIGGS’ 
BITUMINOUS SOLUTIONS. Port of London Authority Dock Gates 
WILLIAM BRIGGS & SONS, LTD., DUNDEE. are BRIGGS PROTECTED. 


kent Office: 6, Licyd’s Avenue, E.C. 3. Telephone: Royal 8679. 
































SUGAR 
MACHINERY 


or ALL DESCRIPTIONS 


CANE MILLS AND 
CRUSHERS OF 
ADVANCED DESIGN, 
including PATENTED 
IMPROVEMENTS. 


Complete Factories or their 
Component Parts. 





373 x 84 Electric Driven Cane Mills. 


DUNCAN STEWART & CO., Ltd., 


Established LONDON ROAD IRONWORKS, GLASGOW. Cable Address : 


1864. “ Stewart, GLAsGow.”’ 








| 














85/7, 
MAGNESIA INSULATION. 


HIGH TEMPERATURE COVERINGS. SLABS, SECTIONS, PLASTIC HARD SETTING COMPOSITION. 


specirFy “DARLINGTON MAGNESIA” coverinas. 


MADE BY THE WELL-KNOWN PATTINSON PROCESS 
MANUFACTURED BY 


THE = CHEMICAL ose INSULATING CO., _LID., 
DARLINGTON 2652. DARLINGTON. “DEXTRO, DARLINGTON.” 
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FOR PROGRESSIVE 
ECONOMY 


We are Engineers, Designers, 
Manufacturers and Erectors of 
all types of Modern Plant and 
Machinery for Blast Furnaces, 
Collieries, Steel Works, Coke 
Ovens, Gas Works, Chemical 
and Bye-Product Works. 


Photographs show : 


30-Ton Hot Metal Ladles 
Recently completed at our Works. 











SsVablished 


Horizontal Drilling HARVE 
Tapping avd Boring 
Machines 


A REAL TIME SAVER. 
24” Spindle, 5’ 0” x 5’ 0” Travel. 
Also made with 
Spindles 2”, 2}’, 3”, 3%”, 4", 5”, 6’, ete., with 
Travels to suit customers’ requirements. Duplex 
Standards if required. 


G. & A. Harvey Ltd. 
Albion Works 
Govan, Glasgow, S.W. 1. 


Ted. Add.: GANDAH GLASGOW 





LONDON OFFICE : 
ABBEY HOUSE, VICTORIA STREET, S.W. |. 


BIRMINGHAM OFFICE : 
DAIMLER HOUSE, PARADISE STREET. 


NEWCASTLE OFFICE : 
BRIDGE HOUSE, 103, NEW BRIDGE STREET 
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NORTH BRITISH LOGOMOTIVE Go. Lr, Grascow. 


BUILDERS OF ALL TYPES OF 
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: 4-6-2 TYPE 
FOUR CYLINDER “DE GLEHN” COMPOUND LOCOMOTIVE FOR THE 
5 6 GAUGE 
BENGAL NAGPUR RAILWAY (SIR JOHN WOLFE BARRY & PARTNERS, CONSULTING ENGINEERS) 
Cylinders {2 —_ = : - 4 Heating Surface 3076 sq. ft. Tank 4760 gals. 
Coupled Wheels 6’-2’ Grate Area rte @ Fuel 450 cub. ft. 
Total Weight (E & T) = 171 tons. Weight per Coupled Axle 21} tons. 


Tractive force, at 85% boiler pressure, 40653 Ibs. 




















PUMPING 











MACHINERY 


OF ALL KINDS 








MULTI-STAGE, SPLIT-CASING TYPE, BALANCED, HIGH-LIFT CENTRIFUGAL PUMP (Patent No. 317660). 
| CAPACITY: 1200 GALLS, PER MINUTE AGAINST 480 FEET HEAD, 





SUPPLIED TO RAMGARH PUMPING STATION, JAIPUR, INDIA. 


HATHORN DAVEY & Co, Lto, LEEDS. | 


LONDON: 129, CHANDOS HOUSE, BUCKINGHAM GATE, S.W.|1. 
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“BROOMWADE” 
Air Compressors 





In all parts of the world 
where Air Compressors 
are used the trade-mark 
* BROOMWADE ” 
has during the past 
30 years become the 
Hallmark of maintained 


High Efficiency and Reliability. 


30 years of specialised experience and con- 
tinuous improvement in design and methods of 
manufacture has made the ““ BROOMWADE” 
Air Compressor a product of which both 
manufacturer and user can be justly proud. 


R cinpr »cating 


and Rotary Com- 
pressors, Station- 
ary or Portable 
T'yp s to suit all 


duties 

THEY ARE 100%, BRITISH MADE, COMPETITIVE 
IN PRICE, AND PRE-EMINENT IN VALUE. 

Catalogues and 
r énforma- 


t m request 












BROOM « WADE L? wiSiec. 



























" IT’S THE LAST STRAW 


that breaks the camel’s back 


and so you hesitate to ask from 
“little bit 
more” that might make all the 


your stamps that 


difference. 


hh if they are MASSEY FRICTION 
| DROP STAMPS you need not 

hesitate. They are designed 
to give constant service under 


conditions of maximum severity. 


And they cost so 
little to run! 


May we send 


particulars ? 


MASSEY,” 


MANCHESTER 





BS. 


OPENSHAW 





HYDRAULIc 






















200 TON 
HIGH SPEED 
FLANGING 









INTENSIFIER 





Leeds Engineering and Hydraulic 


Grams & Cables: co., LTD. 


PUMPS, RODLEY. RODLEY, near LEEDS. 


Code : ABC Sth Edition 
Marconi international. 


Telephone: 
71730 
STANNINGLEY. 





























RUSSIA 


IS BUYING 


Machinery and Equipmentforevery branch of Industry, 
Agriculture, Public Administration, Transport and 
Scientific Construction; also Raw Materials and Semi- 
Manufactured Goods. 


SEE THAT SHE BUYS 


YOUR PRODUCTS. 


Bring them to the attention of Russian Factory 
Managers, Technicians, Engineers, Industrialists, 
Scientists, Trusts, Co-Operative Organisations, Con- 
cessionaires, Technical and Scientific Institutions, &c., 
&c. IN RUSSIA, by means of advertisements, articles 
and illustrations in the 


Bputancko-Pycckua Mypuas 
& 





Toprosoe O6ospenne. 


(PRINTED IN THE RUSSIAN LANGUAGE.) 


Specially recommended for this purpose by the Russian C i iat 
for Foreign Trade, Moscow. 


PUBLISHED BY THE 


British-Russian Gazette & Trade Outlook, Ltd. 
Walter House, Bedford St., London, W.C. 2. (Temple Bar 1180.) 
SEND FOR SPECIMEN COPY AND RATES. 
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DANGER 
POINTS: 


SAFEGUARD THEM WITH 
NON-LINK 


SITIV 


LOCK WASHERS 


The washers that grip and grip tight. No 
amount of vibration will loosen their hold on 
nut and backing. They will not injure the 
nut, its thread, or the thread of the bolt. 
Vibration, the bugbear of all machinery, is the 
factor that causes them to grip—the greater 
the vibration the more firmly they hold. Fit 
Non-Link Positive Lock Washers now at every 
danger point—that is between every nut and 
backing—ensure a longer lease of life for your 
machinery by making vibration work for you 
instead of against you. 


Price list on request. 


POSITIVE LOCK WASHER Co.., Ltd., 
78, McAlpine Street, Glasgow, C.2. 


os 





WEIGHING @ 


WE HAVE A 


SELF INDICATING 
WEIGHER 


FOR EVERY TRADE & PURPOSE 


ar, 
° 
9 


i> 


ALL SIZES & CAPACITIES 
FROM A SMALL SCALE TO THE 
LARGEST WEIGHBRIDGE. 


bapa. 


/ i 
se | aaa 


4 — 
E sa 


Telephone: 3 
SHARROW = 
510%, SS Ss Z ZF, 33 Swerricco. 
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REES ROSSLOD 


ORKS, SHEFFIELD enc 




















“ Columbia" Recording Pressure Gauge. 


A clear continuous line, drawn on a chart rotated by clockwork, 
records every variation of either 


Pressure, 
Temperature, 
Speed, 
Draught, or 
Liquid Depth. 


Our recorders are made with 8 or lin. diameter charts to give 

records over a period of 1, 3, 6, 12 or 24 hours or 7 days. The 

actuating mechanisms are robust and yet sensitive. The clocks have 

EMRE jewelled movements and are housed in dust-tight cases. We 

also supply Duplex Recorders, Recorders in Fume and Weather- 

proof cases, ntinuous Recorders, Wheel Press Recorders, 
Multiple Hydraulic Press Recorders, etc. 


Budenberg Gauge Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 














EASTON & JOHNSON L* 


TAUNTON, ENGLAND. 


Telephone: TAUNTON 146. Telegrams: ‘*EASTWALD TAUNTON.” 
Code, ABC 5th Edition or Bentleys. 








HP. TANDEM M ND 
TATION. 


D.P. TYPE 
STEAM ENGINES INSTALLED IN A PUM 


STANDARD MANUFACTURERS. 
- CROSS COMPOUND & TANDEM HORIZONTAL ENGINES. 
CONDENSERS. 


HIGH SPEED ENCLOSED TYPE FORCED LUBRICATING 
VERTICAL ENGINES. 4 


SAW MILL MACHINERY. 
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NOBLE & LUND LT. Felling-on-Tyne. 


SPECIALISTS IN HIGH-CLASS MACHINE TOOLS. 











Powerful and Massive Shaiting 
Lathes up to 50" Centres. 


Railway Wheel Lathes. 
Crank Shaft Lathes. 
Chuck Lathes. 


_— Break Lathes. 


Illustration shows a 24” Centres Sliding, Surfacing and Screw-Cutting Break Lathe. 








SEND US YOUR ENQUIRIES. 


JOSEPH_EVANS & SONS TREBLE 











(WOLVERHAMPTON), L.T'D., 


Culwell Works, WOLVERHAMPT ON. 


: “EVANS, WOLVERHAMPTON.” : WOLVERHAMPTON 39 


LONDON OFFICE: 109, Kingsway, We. 2. 
elegrams: “DRYOSBO, WESTCENT, LONDON.” 


TREBLE RAM PUMP DIRECT DRIVEN BY MUCH MORE EFFICIENT THAN 
ELECTRIC MOTOR. CENTRIFUGAL PUMPS. 


R. & W. HAWTHORN, LESLIE & CO., LTD., 


London Office: 54, Victoria Street, Westminster, S.W. 1. NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 
Always in Stock and in Progress. 
FOR COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS. 








Marine Engineste and epipeultere. 


Teleg. Add.—LOCOMOTIVE, NEWCASTLE-ON-TYNE. ESTABLISHED 1817. 


TAP SHARPENING MACHINES and 
TWIST DRILL SHARPENING MACHINES 


"HERBERT HUNT & SONS, OLD TRAFFORD, MANCHESTER. 
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JAMES WALKER & Co.Ltd. 







LION" WORKS 
— WOKING . Surrey 







We specialise in the Design and Manufacture 
of Packings, Jointings and Mechanical Rubber 
Goods of every description. Extensive piant— 
Technical experience—Skilled workmanship— 


o Prompt delivery. 


<= 
AREA OVER 7ACRES 








of lll 
TELEPHONE > WOKING 1040 
TELEGRAMS: LIONCELLE* 

















WRITE FOR CATALOGUE No. 220. 

















ARMOURED TYPE 
FOR INDUSTRIAL 
| PURPOSES. 


bg UN POC oe 
















COMPOSITE TYPE 
FOR DECORATIVE 
INTERIORS 






MATHER:PLATT L” 








PARK WORKS. MANCHESTER 
22.GRT.SMITH $T.LONDON.S.W.1 
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< STEEL AND IRON- 
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N BUILDINGS, CRANE 
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: S 
: 
gs 
§ 


® ‘Sc’ - 8 






Sy 






















% i goes 7 % 
SS RS & ME es ~ 5 ss 
SS at, 4 
N a / % 
S “4 KILNS ANDO D> 
- . G 
$ ie TUBING, PIERS. By 
SS & Y 
: A JETTIES. PON” 
Z% 
Ne 4h 4 
N By Toons. vock 
S oN NS 
; Xx N 
Y TES. CAISSONS. 7 
> Yj GA q 
s SM OL STORAGE NG 
NS "4 > 
S » 
S ih TANKS. WATER £7 
S > » 
Ke BY TANKS.PREsseO 
Ss % » 
N > D 
N Q STEEL TROUGH 
N ~ G 
N pres ie mg Z ING. sveerers. 
onae arrest Ene. wernt : i 
N MOTHERWELL 82 VICTORIA STREET WESTMINSTER S.W3. x S 
S a eornemwe wen scouim LonoaN Say Veto DS GUTTERS. ETC. 
N NY y 
N Siam SOUTH areca , Y . Z 
\ THE BANGKOK OCOCK CO LTO ——— we en -- = - 4 
V4 <P 
/ o a 
en A 








wa 


THE ENGINEER 


June 24, 1932 








WATER 
SOFTENERS; 


SOFTENING 1500 GALLS. PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes, Scott & Westera, 


PARLIAMENT MANSIONS, 
VICTORIA STREET, WESTMINSTER, S.W.1. 
(Opposite Post Office.) 


Telep ne e No.: Victoria 3415 
Tele meee ote Address : Donbowes, Vic., London. 


Hundreds of Softeners soppiied and treat- 


ing successfully the most difficule water 


Also Makers of all Types of 


MINING MACHINERY, PUMPS, &c. 





BRETTS PATENT LIFTER C™ L° 


SPECIALISTS IN 


DROP-FORGING 
EQUIPMENT 


FOLESHILL WORKS, COVENTRY 


STONEBREAKERS 


Crushing Rolls, 
Screens, Elevators and Conveyors 
Complete Plants for fine crushing or Macadam are 
our Speciality. 


ROBERT BROADBENT & SONS, Ltd., 
Phenix Ironworks, STALYBRIDGE. 
Telephone No. 296. Tel. Address—Broadbent Stalybridge 











BROTHERHOOD 
REFRIGERATING PLANT. 


PETER BROTHERHOOD, LTD. 
PETERBOROUGH. 
See our large advertisement May 27th. 


FOR USE ON CRANES. 














THE 


NZ DENISON: | 


Bitons, WEIGHER [ 


REDUCE YOUR HANDLING 
COSTS BY WEIGHING AS 
YOU LIFT. 


DENISON & SON L™ 
parksioe, LEEDS. 


SAM* 


























TRAN SPORT 
for the sound mechanical construction and 


excellent workmanship embodied in 
Thornycroft Motor Vehicles. 


We offer you a wide range of 
chassis with varying wheelbases 
and normal or forward control, 
for loads of 2 to 12 tons. 


JOHN I. THORNYCROFT & CO., LIMITED, 
Thornycroft House, Smith Square, London, S.W. 1. 


This pencil picture 
is one of the typical 
trade illustrations in 
our new Booklet 691, 
a copy of which can 
be had on request. 











GOVERNORS 


PICKERING TYPE, 
and with Gmith's Patent 
Knock-off Gear. 
SIMPLE, EFFICIENT. 


me Jockey Pulley Abandoned. 
Operates if Governor Stops 
from any cause. 


Sole Licensees and Makers: 


POLLOCK, MACNAB 
HIGHGATE, 


Shettleston, GLASGOW. 








§ Telegrams :” “* BORINGS," BIRMINGHAM 


M.F.M. FURNAGES 


CAS, OIL, COAL OR COKE FIRED. 


The MANCHESTER FURNACES, Ltd., 
Ashton New Road, MANCHESTER. 


CRANES 


MARSHALL FLEMING & C® L® 
MOTHERWELL 





























Jon bo yoot: CRANK & FOACE 
Ce L?., LINCOLN 





|| THE CLEVELAND 


BRIDGE ano 
ENGINEERING 6O., L™?. 


Speci - sta in the Design. Be mmufacture and 
Erection of Bridges, Girders, Roofs, Ware- 
houses and all classes of Deep Foundalio 

Work, Iron and Steel Constructional Wo 2. 


HEAD OFFICE AND WORKS— 
DARLINGTON. 


Telecram 
CLEVELAND. Dani INGTON 


N. 
CLepriper, Loxpon ‘No 3427 CENTRAL 

















LOCOMOTIVES 


STEAM, PETROL & DIESEL DRIVE 


A. BARCLAY, SONS& Co. Ltd. 


KILMARNOCK, 



































TRIER’S PATENT 


“SPLIT GRIP” 
COLLAR 


As useful as a split 
pulley, 

\ MADE IN 

| CHALVES. 


No set screw to 
Cause Accidents. 


GRIPS LIKE A 
VICE. 


Fixed or removed 
without 
Disturbance. 


Sole Makers— 


TRIER Bros. Ltd., 


36, Victoria St., Westminster, S.W. 
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SPRAY COOLING PLANTS ‘E STEELCOMPANYorSCOTLANDJ 


STEAM & WATER-JET APPARATUS 


OF ALL DESCRIPTIONS ecsirmens (sl) croce ss Say | 
o. * ee - ~ 
So ESTO = WALLS _—v i872 rater | 
MULTI-JET CONDENSERS [ 37 RENFIELD STREET. GLASGOW,C.2 \ 
rd } 


HALLSIDE, NEWTON i ] 37, RENFIELD ST,GLASGOW, and 


9.MINCING LANE,LONDON ™ | 


FOR TURBINES and RECIPROCATING ENGINES. 
GAS EJECTORS FOR OIL TANKERS. we BLOCHAIRN,GLASGOW 


GILLED HEATING PIPES. 


COMPLETE HEATING INSTALLATIONS. 


WOR? 





Manufacturers of 


Catalogues on Application. MILD STEEL Plates for Ship, Boiler and Bridge-building, 
and all forms of Sectional Bars for constructive purposes 


KORTING BROS. (1917) Lp. | CASTINGS of all kinds and largest sizes for Ships and 





Machinery. 
(AN ALL-BRITISH COMPANY) FORGINGS of every description. 
SHEEPBRIDGE LANE, MANSFIELD, NOTTS. . ever —tt«C*!*«(N ragga epee erga 








oe STEEL for constructive purposes, including Steel 
of High Elastic Limit and Copper Bearing Steel. 


GUEST 2 CHRIMES, L® | iJ 


ROTHERHAM. 


London Office: Cecil Chambers, 76, Strand, W.C. 2 SMOOTH ON No 1 












































7s ahaa E “SPIRAL” WATER METERS. -_—— 
SLUIC Also should be used for repairing breaks in castings, making tight 
‘ , jointe and seams, stopping leaks in boilers, pipe lines, pressure 
VALVES TURBINE, containers, etc., and for countless home and automobile repairs. 
For ‘CAPSTAN,’ Becomes hard as iron when metallized. May be applied on 
iron, brass, steel, copper, lead, aluminium, etc.; either alone 
WATER, ‘PLANET’ or as a filling compound under a plate, and will withstand 
STEAM, AND fire, water, steam, oil and very high pressures. 
SEWAGE, Smooth-On No. 1 makes @ surprisingly simple and effective 
GAS VENTURI repair or joint where other methods would be difficult. Be 
AND OIL. METERS the first to suggest it and get the credit for the saving. 
an dies «VICKERY The SMOOTH-ON Handbook describes and 
from PATENT explains proper application for full benefits. 
2in. CONTROL — book contains full ——— for <—s — and has many diagrams 
ict to sh hat S t! can do an done 
to 60s. All kinds of Waterworks Constructional VALVE. en OE ee ee ee . =z) 
Articles, including —_— Every Pactenyensnag™, pes ed 6 ngines r porged repair — should 
have this information for quick reference. Ask us for a free copy 
HIGHEST UALITY BRASS TAP rT 
i. S 4 Fi INGS. Smooth-On No. 1 is carried in stock by leading dealers and 
SMDOTH ON supply houses everywhere. 
HANDBOOK Buy in 1 or 5-lb. can, or 25 or 100-lb. keg. 
ne aos Ti 
DONKI N sa Distributed by Walter P. Notcutt, Ltd., 
a Notcutt House, Southwark Bridge Road, London, S.E. 1. 
GAS EF Made by Smooth-On Mfg. Co. Jersey City, NJ. USA 


COMPRESSORS 


High Speed, Vertical 
Reciprocating Type. 


For pressures up to 100 Ibs. per sq. inch 


Easy Accessibility 
to working parts CONTRACTORS TO H.M. GOVERNMENT 
Ss ATLAS WORKS 


Perfect Balance. 
CRAFTON SEIPORD. BEDFORD. 











Can also be supplied driven by 
Gas Engine, Electric Motor or Beit. 


THE BRYAN DONKIN CO. LTD 
CHESTERFIELD. 




























THE 
TIMBRELL 
& WRIGHT 


MACHINE-TOOL & ENG. CO. Lad. 


IHustrated Descriptive List free on application 
| 





SLANEY ST SILVER MEDAL, Iaventions Exhibition, London, 1885. 
4 GOLD MEDAL, PARIS, 1900. 
BIRMINGHAM. GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 


GRAND PRIX, Buenos Aires Exhibition, 1910 








TEL PHONE: CEN. 3723 
GRAMS: REVOLVING, 


ave a HIGH RATE or 


CALENDERS, MIXERS, 
PRODUCTION 


CORK MILLS, SCRAP, OXIDISING, 
PRINTING (FLAT & ROTARY), 


AND ALL OTHER MACHINES. 


; LINOLEUM AND FLOORCLOTH FACTORIES 
COMBINED WITH COMPLETELY EQU/PPED. 


| ACCURACY and FINISH. RODIE STRING’ 











ALDY. SCOTLAND. 














THE ENGINEER JUNE 24, 1932 





———— 





wnat 


A THOUSAND AND ONE 


USES FOR GAS 


(6d. POST FREE) 


{YANN IORR AN 


WAH 


HUNAN 


The series of authoritative illustrated booklets, 
published under this title, covers the following 


. 7 
subjects among many others: 


No. 180 Gas—the Manufacturer's Fuel 
No 203 How Gas Helps Industry 

No. 208 Factory Lighting by Gas 

No. 215 Gas for Central Heating (2) 


No. 216 Flood and Landscape Lighting by 
Gas 


No. 217 Heating of a Great Exhibition 


{)UQUUU TUOALAAAUS4QU0OUUOUUOTUUEEEEARRONLONOATHAAAY 


HYOUUANHATUOONONUU ANAL EAA 


Hin 


Copies of each or any of these will be sent, so 


PAULL ALLL LCL 





long as the issue lasts, free and Post free, to any 


(UNE 


business man or woman who applies on official 


notepaper, and mentioning this journal, to 


SECRETARY, BRITISH COMMERCIAL GAS ASSCN., 
28, GROSVENOR GARDENS, LONDON, S.W.1. 





HOMER TYUAUOULUAUIHANTLEDEEOYO4RROOTTUUROOOUDLGONADUTOnaGQORLTTOEORSEOLOUOETUOUOOSHLOONNESL COUH4AOOONSHHOOEGUULOAONOOODOGE! EE 2S HTTOPEELHAUOOOTEAY POPE EALOUOU EDO OURAOAGOPDAEOU OES OANA 
F.r 





al 
DOUBLE HELICAL 


GEAR UNITS 


We specialise in the production of double 
helical high efficiency gear units, gears with 
straight or single helical teeth, complete gear 
trains, worm gears and bevels. Clients’ pre- 
pared blanks also dealt with. Modern plant 
for the manufacture of gearing up to the 
largest requirements. Send us your enquiries. 


TURBINE GEARS L"® 


(Subsidiary of HENRY SIMON LTD.) 
CHEADLE HEATH, STOCKPORT. 














SOCIETE Gilt) ALSACIENNE 


de Constructions SEY Mecaniques 
Established 1826. Capital : 114,750,000 francs. 


Works at MULHOUSE (Haut-Rhin), GRAFFENSTADEN (Bas-Rhin). 
Cable Works at CLICHY (Seine). Office in PARIS: 32, Rue de Lisbonne (8°). 


Representatives for Great Britain : 
JAMES M. DEWAR & SON, Grand Buildings, Trafalgar Square, LONDON, W.C. 2. 


Four-colour Prtating a = with Speed Reducer for 
I ic 


TEXTILE MACHINERY: 


Printing, Dyeing, Dressing, Bleaching and Finishing Machines. Wool 

Combing and Worsted Spinning Machines ; Cotton Preparing and Spinning 

Machines; Twisters, Twisting Machines for Rayon; Looms for Cotton, 
Worsted. Silk and eee 


COMPLETE EQUIPM ENT FOR POWER PLANTS, 
CENTRAL STATION PLANTS 


For Blast Furnace or Coke Oven Gas. 


STEAM BOILERS AND STEAM ENGINES 
ATMOS HIGH PRESSURE STEAM GENERATORS 


HEAVY MACHINE TOOLS. 
LIFTING AND WEIGHING APPARATUS. 
STEAM LOCOMOTIVES. 


VALOR 


STEEL FILING CABINETS 


reduce risks of loss 
by fire or vermin 


Instal ““ VALOR ” Steel 
Filing Cabinets to-day. 


Though low in cost 
these Cabinets are 
made of best British 
materials throughout 
and to the _ usual 
“VALOR” high stan- 
dard of workmanship. 
“VALOR” Cabinets 
are easily handled and 
have none of the dis- 
advantages of wooden 
Cabinets which are 
liable to warp or crack 
and do not offer 
complete _ protection 
against vermin. 

They can be supplied 
in quarto and foolscap 
sizes with from 1—5 
drawers, and are attrac- 
Write to-day for List 40) V.55 giving full tively finished in olive 
particulars of these Cabinets, also Steel green stoved enamel. 
Cupboards, Shelving, Clothes Lockers, ( Special finishes can be 
etc., to meet ail office requirements. arranged for). 


THE VALOR CO., LTD., 


Bromford, Erdington, BIRMINGHAM. 
London: 120, Victoria Street, S.W. 1. 
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The “‘Syphonia’’ pattern is made in 5 Classes and 
sizes ranging from $ inch to 3 inches. 


The most economical Trap, as it discharges the con- 
densation only slightly above boiling point. 





“ SYPHONIA— 
—RAPIDE.” 


An open Float Trap for dis- 
charging large volumes of 
condensation as it is formed. 
Made in sizes from 4 inch to 


4 inches. 








A quick discharge high duty Trap. 


= 


“SYPHONIA VERTEX” 


inverted Float Trap 
having the characteristics of the 


** Rapide,” 


A compact 


but for smaller duties. 


Sizes $ inch, inch and | inch. 





Especially suitable for Unit Heaters. 


Radex 


Thermostatic 
Radiator 
—Trap.— 





Tested and sealed in the works 
during Manufacture—no further 
adjustment necessary. 








FOR PRESSURES UP TO 25 lbs. sq. in 





A soundly constructed Trap, with an attractive plated 


exterior finish Angle or Straight patterns. Sizes 
4 inch, # inch and | inch. 


















“THE LANCASTER” 
SUPER-LIMIT 


PISTON 
RINGS 


MADE FOR CYLINDERS UP TO ANY DIAMETER. 
KEEP THE CYLINDER TRUE AND PARALLEL. FOR 
20 YEARS HAVE PROVED THEIR UTILITY AT PRESG- 

SURES UP TO 250 LBS. PER SQUARE INCH AND 
1000 FT. PER MINUTE PISTON SPEED. EASILY AND 
EFFICIENTLY ADJUSTED. 


Send for Illustrated Circular. 


LANCASTER « TONGE, L” 


PENDLETON, MANCHESTER. 
TELEGRAMS: “PISTONS,” M/C. TELEPHONE: PENDLETON 1484-5 
Sole makers of “The Lancaster” Steam Traps, Metallic Packings, Wheels, etc. V/, 










































CLUTCHES 


MILLGEARING , 


FRICTION - 


| AND MODERN. 


IMPROVED 









/~ DATENTS 


SOLVES YOUR DRIVING PROBLEMS 


The only satisfactory way 
of settling the drive and 
type of clutch to be used 
is in consultation with 
those who possess data 
referring to hundreds of 
such installations, 
together with data of their 
behaviour over periods of 
years. 

We have been in daily 
touch with driving prob- 
lems of all kinds for over 
30 years. We can offer 
a choice of thoroughly 
efficient and economical 
drives for practically any 
yurpose. 

Put briefly, the Heywood 
and Bridge Clutch saves 
power by transmitting 
the maximum amount 
delivered by the main 
shaft. The smooth and 
even drive made possible 
by this clutch eliminates 
shock and jar, thus pro- 
longing the life of belts 
and gearing 

An engineer-representa- 
tive will wait on you with 
suggestions, if desired. 


Machine Moulded and 
Cat Gears a speciality. 


Write for Illustrated 
Catalogue — Post Free 
from the original 
patentees. 


Dap Baines &Calr. 


ENGINEERS, Sastieton, ® i BRASS FOUNDERS 





L - ——— -_——- - - — ee 





800 A.p. Clutch Drive for Textile Mill running at 500 r.p.m 
Coupled to Electric Generator geared from Steam Turbine. 











Castleton, Manchester. 
London Office — 35 Queen Victoria St E.C 

















CRANES 


ALL TYPES 


ELECTRIC, STEAM, HYDRAULIC, HAND, 
FOR 
SHIPYARDS, DOCKS, STEEL WORKS, etc. 





JOHN GRIEVE « Co. 


MOTHERWELL, SCOTLAND. 
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F OUNDRY EQUIPMENT. 


The latest types or 

FURNACES, CUPOLAS, LADLES, 
MOULDING AND COREMAKING MACHINES, 
SAND PREPARING AND CONVEYING EQUIPMENT, 
SAND BLAST MACHINES, ETC. 


J. W. JACKMAN & CO., LTD.., 


Vulcan Works, Blackfriars Road, MANCHESTER. 


LONDON OFFICE: Abbey House, WESTMINSTER, S.W. 1. 
Telegrams: “ Molders, London.” Telephone: 0030 Victoria. 


a 
RELIEF VALVES 


THESE VALVES are designed on 
the most modern principles and are 
Reliable, Accurate, Sensitive, and easily 
adjusted. 

They open and close promptly with 
a minimum of margin, and will 
not stick. 


The springs are coppered to avoid 
corrosion; and the valves are 
suitable for Pumps, Feed Water 
Heaters, Hydraulic Lifts, etc. 











THEY ARE MADE IN ALL 
SIZES, AND PROMPT DELIVERY CAN BE GIVEN. 


British STEAM SPECIALTIES L” 
wHarr st. LEICESTER. 


CIMSON & CO. (Leicester) L™ 


ALL GLASSES OF MACHINERY. 
PUMPS. 











SOLICIT YOUR ENQUIRIES FOR 


DEEP WELL 
CAST IRON AND STEEL TANKS. 
ALL KINDS OF RIVETTED OR 
WELDED MILD STEEL VESSELS. 

ELECTRIC LIFTS. 

POWER TRANSMISSION. 













ALL CLASSES OF IRON CASTINGS AND ACCURATE MACHINING. 


SPECIAL PURPOSE MACHINES DEVELOPED FROM ROUCH DRAWINCS. 





VULCAN ROAD LEICESTER. 




















WIRE WORK NAME PLATES 
0 SSS SS ee ———— eee 
DESCRIPTION ENGRAVED. 
er “on rt CAST BRASS 
SG VARD s . ROM. Or.: 






























ERFORATED mem 
~ PLATES & SHEETS ac \ 
O SPECIFICATION, 

3 SHAPES OF HOLES : 
# FOR ALL PURPOSES et 
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“P.LC.” SLIDE RULES. 
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Just Introduced: “ P.ILL.C.” ENGINEERS’ NEW PATTERN RULE (Illustrated). 


Highest Grade. Remowned for Accuracy. Beitish Made. 
Preferred by leading Engineering Authorities. 
SOLD BY LEADING DRAWING OFFICE STATIONERS, OPTICIANS, eto 
Catalogue A18 Post Free from 


A. G. THORNTON, Ltd. 


Manufacturers of Drawing Instruments and Slide Rules, 


Paragon Works, King St. West, MANCHESTER. 


























HEATHMAN, 
PARSONS’ . 


GREEN, 
LONDON, S.W.6. 


Price lists se 


ss araees FRAME BUILDINGS 


oF EWERY DESCRIPTION. 


ont free and I shop to ali parts of the World. 
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BROWNLIE & MURRAY LD., exzcovw: 


GLASGOW. 
LONDON: 69-60, GRACECHURCH 8T., E.C. 7 


CATALOGUES FREE ON APPLICATION REFER, NEW EDITION A. 












SPANNERS, &c. 


I LARCE STOCKS OF ALL STANDARD SIZES 
PROMPT DELIVERY OF SPECIAL SIZES 





SEND. YOUR NEXT ENQUIRY 








James Witey ¢ Sons Ltp. DARLASTON 














"PHONE - 92 (4 LINES) "GRAMS; WILEY, DARLASTON, 
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CHEMICAL PLANT s0"ttmvmtes tooo iinrcnnn, Dees 


DYES, ACIDS, ESSENTIAL OILS, ete. etc. 





for ALL PROCESSES 


autoclaves - condensers 
dephlegmators - driers 
evaporators - mixers 


stills - tanks - vessels 
of all kinds. 


=a W.J-ERASER & CU. LID 


makers, and quote 
a& 7 > 


for plant to Engineers’ 
TAS/Pz 98d. 













specifications, 
Catalogues on request. 

















STEAM SEPARATORS 
ENSURE CLEAN DRY STEAM. 
JAMES GORDON & co., LTD., 


Windsor House, Kingsway, LON DON. 
‘Phone: Boxsouw 3252. 











F, W. BRACKETT & Co., Ltd., 
Colchester : 


Water Screens, Pennell Wylie Filters, 


itehie-Ctl¢ 




















i -hand inf i bo Og 5 
I” Wake ar indectsy you comnct oo fea saree or more cuthoritative vource | thas ENG. CO ITp 
j i an r in '\ Fro 
Sa. trete end feheipy lornals cor S ee ee Y pape CONVEY ORS 






































Amateur Photographer & Electrical Trading. Modern Transport. ATEAS WOSKS TEMPLE Graces 
Cinematographer. Electrics. Motor. 
Architects’ Journal. Electric Vehicles & Gat- Motor Gycie. 
Architectural Review. tories. Motor Gycle & Oycle || The CLYDESTRUCTURAL IRON. L 
Autocar. Empire Mail & Overseas Motor -, = Cipdeside Ineaiorks, Sestetoun, Glabeew. 
Automobile Engineer (te- Engineer (The). [Trade. Motor Trader ‘ 
Building). Engineering & (Boller Off-Licence Journal. : 
Bakers’ & ’ House Review. Oi & CGelour Trades Londen Agents—GILLESPIE & Co., Ltd.. 
National Re- xport Trader Outtitter [Journal Leadenhall Bldgs., 1, Leadenhall St., London, E.C.3, 
Brewers’ Journal, w.  Wertiliser, Feeding Stuffs Overseas Engineer 
Brifeh & South & Farm Supplies , Packaging 
Export Gazette. Journal. & Conveying Gazette. PEEBL 
British Baker. Footwear ogy Paper Box & Bag Maker. , PEEBLES 
British _— Export »® Flower Powe] Paper end . | Sak ein - 
British Export Gazette. Furnishing Trades’ Or- Paper Trade Journal. AND TRANSFORMERS 
British Journal of Photo- Gas Engineer. [ganiser. Paper Market. 
graphy. Grocer & Oll Trade Review. Photographic Dealer. | BRUCE PEEBLES BNGINKEER® 
Broadcaster (Weekly). Grocers’ Gazette & Pro- Piumbing Trade Journal. & 00., Lev EDINBURGH 
Bus & Coach. vision Trades’ News. ee, re & Glass 
Shomist & Draggiat (The). eect. Power Laundry. ‘Wm. JOHNSON & SONS, 
Cigar & Tobacce World. Hotel Review (Tia). Rural Seaemntiee a | is ine melee. 
x ice & Cold Storage. Electro-F 
Confectionery” Union & twela-Rubber Journal. -_SpastMeation. | ARMLEY, LEEDS, for 







1414, ae | 8 
BRIQUETFE 
ERUSHINE AND 
LL ag 








Boating Journal. 
Omcial Handbook, giving particulars of over 500 papers, post free 1 /-. 


Periodical, Trade Press & Weekly News- | 
paper. Proprietors’ Association, Ltd., | 
ceic'sti;, @, Bouverie Street, EC.4.'  senppe. Flat” Lonir 
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CONSULT 


MOSS 


ON ALL 
REDUCTION 
GEAR UNIT 
PROBLEMS 











GEARS 


As one of the largest manufacturers 
of machine Cut Gears in Europe, we 
are in an unrivalled position to offer 
widest range of Industrial Gear Units 
adaptable to standard requirements. 
Our productions include :— 


SPIRAL GEARS. STRAIGHT BEVEL 
GEARS. SPIRAL BEVEL GEARS. 
SINGLE AND DOUBLE HELICAL GEARS. 
WORM REDUCTION GEAR UNITS, Etc. 


The suitability of materials used and Heat 
Treatment is under laboratory control. 
Modern plant and long experience 
enable us to ensure Gear Units 
of unfailing reliability under 
all conditions of load. 
Highest efficiency 
and long life. 










Illustration shows 350/600 type Worm 
Gear Unit—720/1 reduction. Fitted with 
MOSS Chain type coupling. This unit 


gives variable positions for output shaft. 


THE MOSS GEAR CO., Ltd. 
CROWN WORKS, TYBURN, 
BIRMINGHAM. 


Phone: Erdington 1361. 


INVESTIGATION 








of wages and cost accounting systems is vital 
to-day with industry entering a new phase. 
We have shown many big firms how to save 
large sums by re-organisation and installa- 
tion of the Gleohil)- Brook system. 
Besides ensuring good timekeeping, the 
G.B. rder assists in rapid collection of 
casb-thatietion by elimination of waste effort 


EDHILL-BROO® 


GLEDHI ti 


59, EMPIRE WORKS, HUDDERSFIELD. €7 








ABBOTT & CO: (Newark) LTD. 
High-class Boilermakers 


Newark Boiler Works, NEWARK, Notts. 
Tel. Add.—Abbott, Newark. Tel.—WNo. 34. 
See Displayed Advertisement, June 10th. 


TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK. 


JOSEPH ASH AND SON, LIMITED, 
Rea-street South, BIRMINGHAM. 




















OIL & PETROL ENGINES 


SIZES: 1% ro 400 








LONDON: 75b. QUEEN VICTORIA ST..E.C4 
Works: YEOVIL,ENGLAND. 

















GRAIN, CHILL & STEEL ROLLS 
HEAVY CASTINGS gicn't'93 ire 
ity. 


R. B. TENN ENNENT LIMITED, 
COATBRIDCE, N.B. 




















belt ever 


is used the world over. 
TEON gives 


satisfactory service 


under any 


Write the Sole Manufacturers 
FLEMING, BIRKBY & GOODALIL LTD., 
WEST GROVE MILL, HALIFAX, ENG. 


3748 (2 lines). 
Telegrams’: “Fleming, Phone, Halifax.” 
1, Broad Street Place, E.C. 2. 


Telephone : 


London : 








OVER 12,000 NOW 


CONSISTENT IMPROVEMENTS 

IN QUALITY AND DESIGN 
DURING THE LAST TWENTY 
YEARS HAVE BROUGHT “UNIT” 
SUPERHEATERS TO A STATE OF 
UNIFORM EXCELLENCE UNSUR- 
PASSED TO-DAY FOR 


RELIABILITY 
& EFFICIENCY. 


* Specify 
ou Cd 


Super heaters.” 





SPECIALISTS 


It is the finest 
produced and 


long and 


conditions. 





SUPERHEATERS 


BY TEST 


-THE BEST 


IN SERVICE. 





Application of a ““ UNIT 
heater with standard 


” Super- 
elements 
to a Lancashire Boiler. 


IN DESIGN AND MANUFACTURE ALSO OF SOLID 


DRAWN WELDLESS STEAM PIPEWORK. 


UNIT 


Tel.: Swansea 4196. 


Unit Works, 


SUPERHEATER 
AND PIPE CO., LTD., 


SWANSEA. 


Grams: ‘“‘Superunits,” Swansea. 
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Because CELLACTITE has proved walked on. CELLACTITE pro- 
the fittest material for its job vides fine heat insulation, and 
—and upkeep cost is virtually | prevents internal condensation 
nil. Please note these points and drip. it needs no paint. 
specially. CELLACTITE steel Specify CELLACTITE—and the 
(1) The imperusabte cored corrugated sheets are | moderate first cost is the last 
CELLACTITE Asbestos cheap to erect and completely | penny that need be spent on 


asphalte felt, bonded on to roofs or vertical cover. The 
unaffected by weather. They 


(2) Bitumen coated  corru- photograph below shows ex- 


gated steel sheet. resist the heat and acid fumes | tensive roofing in CELLACTITE 
(3) The special acid-proof of industrial processes, and for Messrs. R. Silcock & Sons. 
non-drip inside layer. cannot crack or break, even if Ltd., Liverpool. 


. —* ‘: Ee Aaj 
CELLACTITE & BRITISH URALITE LTD. 


LINCOLN HOUSE, HIGH HOLBORN, LONDON, W.C.! 
Telephone: Holborn 5291-2 Wire: Cellactite-Holb-London 





TAS/Cel, 68a 

















= = ; — — ee 
A UNIQUE OPPORTUNITY 


to acquire at 


PRE-WAR RENT 


Modern Premises of 
Dignity and Character 








= Se 





Situated at the CORNER of NORFOLK and HOWARD 
STREETS, One Block from 


TEMPLE STATION, 
Strand, London, W.C. 2 


—— 


a = 
“J 
>. 


5 
' 


2 HUE 


Five Stories and Basement, Main and Goods Entrance, Electric 
Lift, Strong Rooms, House Telephone Installation throughout. 
The whole in first-class condition. 


TOTAL AREA - 8200 Sq. Ft. 
OFFICE FLOOR SPACE - 6,800 Sq. Ft. 
23 YEARS’ LEASE. 


Floors will be Let according to Tenants’ Requirements. 





—_— Rents from £250 per annum. 
Somerset | ae NO PREMIUM. IMMEDIATE POSSESSION. 


House 





For further particulars and order to view, apply to 








The Secretary, 


MORGAN BROS. (Publishers) LTD. 
28, Essex Street, Strand, London, W.C. 2. 
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DIESEL ENGINES STEAM ENGINES 


RECIPROCATING Pr i | M P by CENTRIFUGAL 




















POTTER 
HORIZONTAL DIESEL ENGINE 
(4-CYCLE AIRLESS INJECTION TYPE) 
AND THREE-THROW WELL PUMPS 
AT BEVERLEY CORPORATION WATERWORKS, 


POTTER POTTER 
Belt-driven Geared Head Direct-acting Steam Engine 


Operating Deep Well and Many hundreds have been made, 
Borehole Pump. and nearly all are still in daily 


use, many after 30 years’ day 
and night work. 


NOW MADE TO RUN WITHOUT INTERNAL LUBRICATION. 


CONTRACTORS FOR 


BORING snxing WATERWORKS PUMPING _ TUNNELLING 
eo a tes <a mua g 


CLAY CROSS U.D.C. CHESTERFIELD CORPORATION. HULL CORPORATION. 
WATERWORKS, WHALEY WELL: ci icseline pgm anion | 
Water coming through roof of Adit 


Natural artesian flew A toft. diameter well, showing pump main, and baffles (Tunnel), which is 5,560ft. long, rooft. 


16,000 gallons per hour to prevent water from striking well sinkers, seen working. below ground. 


A. C. POTTER & CO. LIMITED, 


ENGINEERS, 
LONDON GRANTHAM 


234, PENTONVILLE ROAD, N.1. 
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Howes, Seott & Western, La 


INDEX TO ADVERTISEMENTS. 
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UR latest range of Pneumatic Tools 
definitely incorporates special features 
which ensure : 

1. Long and continuous service. 

2. Minimum maintenance. 

3. Reduced fatigue of operator. 

4. Faster working with lower air consumption. 


5. interchangeability of main parts for all sizes 
—Stocking of spares reduced to a minimum. 


Many of the important Shipyards and Engineering 
Works have now standardised on “Armstrong 
Whitworth ” Tools. 


IMlustrated are three typical applications of :— 
1. Pneumatic Riveter and Caulking Hammers 
2. Corner Drill. 
3. Sealing Hammer. 











[SCOTSWOOD wor«s | 








Telephone: Newcastle 3420! (4 lines). 



































* Armstrongs, Newecastle-on-Tyne." 









































COMPRESSED GASES, 
VALVES 


FOR 
Oxygen, H. en and Coal Gas Bottles 
Sulpharces Aeid Botton wewente Reid Detties 


D. SCOTT & Co., Ltd. 


155, BROOMLOAN ROAD. 
Govan, GLASGOW, 5S.W. 
































s FOR ALL TYPES 
OF BOILERS. 
T. SUGDEN, LTD., 

180, Fleet Street, London, E.C. 4. 


See Advt.—“ Engineer ”’—Jane 3. 














CRANES ~ALL TYPES 
HANDLING MacHINERY 


[iieroznsox) 


THE LAST WORD IN BULK CONVEYING 








RIVETTED o WELDED WORK 
oF all descriptions 


PENDLETON MANCHESTER 





HEMP GRUMMETS 
Millions Sold. Ask for Samples. 
A. WITHINSHAW 
HELLIER STREET DUDLEY WORC 





All types of Constructions in 
Mild Steel , Cast tron, 
Stainless Steel, 


Homogeneous Lead-Lining: 
ASHMORE, BENSON, PEASE 


STOCKTON-ON-TEES 











Urquhart Lindsay & Robertson Orchar, Ltd. 
BLACKNESS & WALLACE FOUNDRIES, 
DUNDEE. 


Machine-moulded and Machine-cut Gears of every 
: i oo 
SBARTING, FIXINGS, PULLEYS & GENERAL ENGINEERING. 










See, Ulustrated Advertisement ast" week and next. 
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AUCTIONS. 





ESTABLISHED IN BILLITER SQUARE IN 1807. 


FULLER. HORSEY 


SONS anp CASSELL, 


ll, BLLLITER SQUARE, 
FENCHURCH STREET, E.C. 3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 
MILLS AND 


ENGINEERING WORKS, &c. 





oeetAnt SALE of NEW No. 4 
LATHES, 


CAPST. 

of N. ‘JOHNSTONE 

Messrs. Cole, Dickin and Hills), 
—— of Brytcast Stainless Metals, 


Filler, Horsey, Sons and Cassell 


will SELL by AUCTION, in Lots, at the 

ny’s Works, GREEN-LANE BLACKHEATH, 

INGHAM, on TUESDAY, JULY 5th. at Two 
eoock precisely. 


ENGINEERS’ MACHINE 
TOOLS, 


including Eleven Herbert No. 4 Capstan Lathes; Five 
Screw-cutting Lathes ; Two Gisholt Turret Lathes ; 

Pittler Automatic; Kempsmith No. 1 Universal Mill- 
ing Machine; lin. Shaping ng Machine ; Lapointe No. 4 
Broaching Machine; No. 13 Brown and Sharpe 


Ltd.— 


Grinder ; 
$6in. Drilling and Tapping Machine ; 
—, Machines ; Power Hammer ; 


Three Sensitive 
Five Fly Screw 


Castings. comprising Cocks, Valves, Pi 

May be viewed on production of ca o be had 
(when ready) of Messrs. Cole, Dickin Sad, Hills, 
Chartered Accountants, 18, Essex-street, trand, 
W.C. 2; or of Messrs. FULLER, HORSEY, SONS 
and CASSELL. and Valuers, 
11, Billiter-square, pw my EC.3. 86742 








By Order of the Court.—Sir Gilbert na K.B.E., 
: ver ai 
JAMES and REDK. HOWARD. _ LIMITED, 
BRIT. ANNTA TRONWORES. BEDFORD, 
Within 10 minutes’ walk of the Station, L.M.S. 
Railway. 
Extensive ali ground floor, rail connected, 


FREEHOLD FACTORIES, 


Eminently suitable for Heavy and Light Engineering, 
=e = 


3 contain floo: 
area of eben 300, 000 SQUARE 7ES*. in addition 
to Offices and Land for extension, in all covering a 
site area of TWEN TY ACRES. a 
L eopold Farmer and Sons 
will offer the above important property 
AUCTION, in One or More Lots, = iy PREM Rs: 


on TUESDAY, 19th JULY, 1982, at and 
immediately pines and on FOLLOWING Dave SELL 


eT SLU ABLE 
ENGINEERING PLANT, 


a 350 MACHINE TOOLS, by we ome 


consisting of 12 No. 3, No. 

ienBeET TU RET and CAPSTAN LATHES. 30 
5... 8.0. Flat- Wheel Lathes, 
12in. TURRET, SP SURFACING amet BORING LATHES: 
by DEAN, SMITH and GRACE ;_ 50 Radial, Pillar, 
Sensitive, and other Drilling Machines No 
KEARN HEAVY DUTY HORIZONTAL * BORING 
MILL; 30 Milling, Shaping, Grinding, Filing, and 
Planing Machines 3 Vertieal Slotters, by Wilkinson 
and Muir; 5 Universal Plain and Vertical Millers, by 
Richards and others; 6 DUPLEX VERTIC AL 
BORING MILLS, by WEBSTER oo cutters ETT; 

rs, Ces 


High-speed Dri Reamers 

GRINDING MACHINES, by LAMPSON, BROWN 
and § PE, and NORTON 20-Cwt. AVERY 
TENSILE a MACHINE ; Vertical Slotting 
Mechines, by Wilkinson and ot 100 ers 
Motors, from 50 H.P. to 5 H.P.; 2 VERTICAL AIR 

COMP. mS; 2 ng Plants, 
Matthewson - Tilghman Process ; HYDRAULIC 
‘OR and PUMP, by SHAW; 3 
10. Cwt. Pneumatic Power . by H 
2 Dron-weight Forging Plants, by Brett; Drawing, 
Bending, and ~~ Hammers, Bull 
Dozers, &c.; HEA RAULIC and 


POWER PRESSES and RIVETERS; Modern 
Foundry, Smithing, and Fete | Shaping Plants, 1000 
Tons Moulding Boxes, &c.; PETROL and STEAM 
LOCOMOTIVES ; Gaantity of Miscellaneou: 
Apparatus, Office Furniture, 
On PUBLIC VIEW from THURSDAY, i4th JULY, 
2. 


plans and catalogues of Sir Gilbert 
E., F.C.A.; . Price, Waterhouse 


Jewry, E.C.2; 
Solicitors, 70. acechurch-street, 
AUCTIONEERS, “and FACTORY 
fm street, E.C.2. 8670 3 


place, Old 
and Jaane, 

E.C.3; and the 
SPECIALISTS, 46. 


MANUFACTORIES, 


HERBERT 





Sreoxp Eprriox. Medium Octavo (6ins. X Sins.) 


By Prof. E. A. ALLCUT, M.Se., A.M.I. Mech. E 
and R MILLER, MI Met.; 


their Uses in 
Impact Testing. 
Carbon Stecla—Alloy Steels —C 
Malleable Iron and Semi-Stee! Castings —Non- 


—Arrenpix—Lxpex 


Seeoxp Eprtrox. Medium Octavo (6ins. X 9ins.). 


ALIGNMENT CHARTS: FOR 


Conrerts.—The “* 


Chart for Equation y = zz + w; 


of their construction and use."—* 


Secoxp Eprtrox, Revised and Reset. 


Tron. APPENDICES I to VII Ivpex 


in water analysis.“—" Curwieat Teane Jovenat 


CHARLES GRIFFIN & CO., LTD., 





NEW EDITIONS=—1932—JUST PUBLISHED. 


MATERIALS AND THEIR APPLICATION TO ENGINEERING DESIGN. 


Cowrents.—Influence of Materials on Engineering Design.— Different Kinds of Stresses and 

ting and Measurement of Stresses —Strain Measuring Apparatus — 
.—Measurement of Hardness. —Chemical Composition and Micro-Structure of 
Materials. — Micro Structure and Composition of Steel.—Of Cast 
Stee! Castings, Non-Ferrous Metals, and Alloys.— Heat Treatment of Stee! and other Materials. — 
‘ase-Hardening Steels.—Iron and Steel Castings, including 


Inspection of Materials —Non-Metallic Materials. — Examples of Practica! Application. — Tables 


“The book is throughout distinguished by its directly practical outiook.”—" Tur Excivern, 


By W. J. KEARTON, M Eng , A.M. Inst. N.A., 
Straight Line" Law.—General Form y = mz + ¢.—The General Theory of 
the Three-Line Chart —Alignment sueate for Continued Products and Quotients —Alignment 
ory = Gan, 
Construction of Alignment Charts.—Series of Exercises and Answers —Series of Useful Charts 
(38) on Strength of Cylinders, Shafting. Bolts, Gearing, Horse- Power, Turbine Blading, etc 

an excellent treatise on vty the theory underlying them, and the manner 
Tue NUINERK 


Crown Octavo (Sins. X 7iins. ). 135 pages 


WATER ANALYSIS. For Sanitary and Technical Purposes. 


By HERBERT B. STOCKS, F.LC., 
Revised throughout and enlarged by W. GORDON C ARRY, P.LC., ete 


Cowrerts. —— Introduction. — Paysiean Examexerion.—Cuemicat Examination: Quantitative 
Analysis for Sanitary Purposes : Quantitative Analysis of the Mineral Constituents: Deleterious 
Metals : Gases contained in Solution: Micellaneous Determinations —Bactertoredicr Exawina 


“ Conciseness in detail of this important subject makes this a useful book for those engaged 


519 pages. Fully Illustrated. 
Price 18s. 


net. Post 9d., Abroad le. 3d 


.. A.M.Inst.C.E., A.F.R.AeS., M.A.S.M.E., 
M.I Brit.Foundrymen, ete. 


Iron, Malleable Iron Castings, 


Ferrous Metals and Alloys. —Bearing Metals. — 


Fully Illustrated. 
jee 108. 6d. net. Post 6d.. Abroad Is 


ENGINEERS AND STUDENTS. 


and GEORGE WOOD, A M.I Mech. E. 


218 pages. 
Pri 


for Gases; for Otto Cycles.—The Practical 


Tapex 





Illustrated. 


ice 7s. 6d. net. Post 4d., Abroad 7d 


F.C.8., M.Soe.C.I 


42, Drury Lane, London, W.C. 2. 











BUSINESSES and PREMISES 
(Wor Sale, etc.). 


FOR SALE AS A GOING CONCERN, 
])NGINEERING BUSINESS (Very Old  Esta- 
bl ), contractors to Admiralty, War (Office, 
Air Ministry, India Office, Post Office, &c. 
Extensive freehold works and cottages (66 miles 
from London) and valuable plant. 


Address, P2537. The Engineer Office. 





P2537 1. 





“os. GARAGE, or WORKSHOP. Newly 
built L.C.C., one floor, 13,000ft.. ample light and 
beight. Ready tion, LET 


‘tor 
or SELL. Apply, "230, York-road, 





TO ENGINEERS. 


By Order of the Receiver for the Deben- 
ture Holders. 


FREEHOLD 
FACTORY PREMISES 


(within 80 miles of London.) 

Ideally suited to Engineering Industry. 

Occupying a 
AREA OF 114 ACRES 
with extensive 
RAILWAY & RIVER FRONTAGES. 
The Buildings ( newly erected) are 
modern, well-lighted, lofty and of sub- 
stantial construction and contain a total 

FLOOR SPACE OF ABOUT 
600,000 SQ. FT., 

affo a most ECONOMICAL 
LAYOUT to allow a continuity of flow. 
FREE WATER SUPPLY AVAILABLE 
To be Sold as a whole or would be 
divided to suit a manufacturer’s require- 
ments. For further particulars apply: 


HILLIER, NE, MAY & ROWDEN, 


actory Specialists, 
27, union Street, London, W. 1. 
Tele.: Mayfair 7666. 8669 L 


GROUND 





FOR SALE. 
Continued from Page 4. 


MARINE ENGINES 


FOR SALE TO FOLLOWING 








SPECIFICATIONS. 
Type. Diam. of Cylinders. Stroke. Pressure. H.P. 
TSS. 2lin.-35in. TwoL.P. Win. Bin. 180 2000 
QTs 13hin .-19i}n. -28in.-40in. 28in. 200 2310 
TST. 134in.-214in.-Hin. 2lin. _ 2200 
T.s.T. 13¢in .-204 in. -33in. 22in _ _ 
T.38.8 13in. -22in. -34in. 22tin. _ - 
T.8.c. llin.-22in, 14in. _ -_ 
T.S.C, 8in.-18in 10in. _ - 
S.8.C. Tan. 63/16in.-llin, Sin, —_ —_ 
THO* W. WARD, LTD., 
SHEFFIELD. 








AEROTO WORKS, LETCHWORTH. 

SALE by AUCTION of ‘SURPLUS MACHINERY, 
PLANT, &c., comprising :-— 

Office Furniture, Machine Tools, Drills, 
Machine, Lathes, Overhand Planer, C 
Saw, Band Saw, 12 A.C. Electric Motors, from 
1 to 10 HP. 

D.C. .Moter Generators with Power Boards, Meters 
and Exciters, Anvils, Circle Cutter, Forge with 
Motor Blower, Iron Tables, Bench Shears, Nibbler 
with Motor,’ Two Acetylene Generators, Water 
Truck, Swage Block, D.C. Power Boards, Wood 
Turning Lathe, Cutting Tables, Trays, 
Cabinets, Shafting, Pulleys and Belting, Talbot 
Touring Car, &c. &c., to be SOLD by Messrs. 


Simmons 

h at the WORKS as above, on THURSDAY, 

1982, commencing at 1.30 p.m. 

Messrs. SIMMONS, 
8672 J 


Shaping 
ar 


JULY 7th, 
Catalogues from the Auctioneers, 
Letchworth. 








FOR HIRE. 





R=: D. BATCHELOR. ARTESIAN WELL 
ENGINEER (WATER SUPPLIES EXPERT). 
Largest Boring, Sinking and Pumping t. 
GRAVESEND CORPORATION TESTED TWO 
BORINGS to yy GALLONS PER DAY (ONE 
GUARANTEED to ae 000). 
73. Gas Queen Victoria-otrest 


Wires : 


i] 
> 





: Central 4908 ; Chatham 2071. 
* Boreholes, 


“Qn” 


BRAND NEW 
ROLLER BEARINGS FOR SALE. |” 


15,000 by Hoffmann, 80 mm. bore. 


,500 ,, " 70mm. ,, 
7,000 ., on 55 mm. 
200,000 ., Hyatt, lin am 
3,000 ,, ¥ 2}in. a 
460 ,, o 2}in ° 
1,400 ,, aa 3in. o” 
400 ,, - Shin. o 
1,000 ,, 7 Hin. o 


A fraction of makers’ price will be accepted 
and Manufacturers might effect a considerable 
saving by altering designs to accommodate 
these Bearings. 

Gro. CoHEN, Sons & Co., LTD., 


600, COMMERCIAL ROAD EAST, 
LONDON, E. 14. 








BSTAB. OVER 150 YEARS. 


Tel.: East 6060. Telegrams : ** Coborn,’’ London. 





AUCTIONS 
"aaa. ee © << ee Dove Camamile, 
Y and PORTER Thu (ENGINEERS): 
Erb. ~ BROADGATE. LINCOLN. 


Henry Butcher and Co., 


in conjunction with Messrs. 
Cat L. Tinsley and Laverack, 
Sent SH BATSON Je Yet, i 
oa FOLLOWING DAY, at 11 a.m. each day, 
THE CONTENTS OF THE 
WORKS, 


com prisi: 





AUCTIONS. 





FOR OVER 8 YBARS 


WHEATLEY Kirk, Price & Co. 


have specialised ln 


VALUATIONS, 
PRIVATE TREATY 


and 


AUCTION SALES 


ENGINEERING AND 

MANUFACTURING WORKS, 

PLANT AND EQUIPMENT, 
and 

THIS IS THEIR JUSTIFICATION FOR 


SOLICITING YOUR PATRONAGE AND 
AN ASSURANCE OF SATISFACTION 


Permit us to give you an estimate 


46, Watling Street, LONDON, E.C. 4 





Railway Switches & Crossings, 


TORETSELES, WATER mers TANEs, 
PIPES, BRIDGES and 
ISCA FOUNDRY CO., 





Ltd., rt, os. Londor 
Offices, 53, Victoria-street, S 
osser and Russell, | Ltd., 
Mechgnical Encineers, Queen's W Hammer 


emith, W.. DERTAKE SPECIAL MACHINE WORK 
of any description. Well-equipped shop, lathe = u 
to 10ft. diar. ‘Phone: Hammersmith 31. 


\team Boilers, All Types and 
Sizes, Vertical, Loco., Cornish, Launch, Field-tutx 
also Air Receivers, Feed-water Heaters, &c —THI 
GRANTHAM BOILER & CRANK Co , Ltd, Grantha: 























WOODWORKING MACHINERY. — PLANING, 
COMBINED PLANING and SAWING MACHINES, 
“ OLIVER” CHAIN MORTICER. Circular Saw 


Band Sa &c. 
) PLANT.--15 H.P. VERTICAL 
8.C. SEMI-DIESEL OIL GINES, 60/65 volts 
Electric Generators ; and 


Plants ; D.C. 
; other 
. : : HOISTS ; 
ke: 22ft. by oft. Gin. LANCASHIRE STE 
BOILER. 


THE FREEHOLD PROPERTY 


beving an ares of 5610 Square Yards, situate in the 
iCOLN CITY HN FO. 


ICOLN, at 7 p.m. on TU 28th JUNE, 1932. 
Ca’ ww ready) of Messrs. J. 8S. STREETS 
and Accountants, Silver-street, 
a; { Messrs. GEO. L. LEY and 


London, W.C. 2. 





MACHINERY, &c.. WANTED. 





7ANTED, LANCASHIRE BOILER, for Manchester 
district, 18ft. by 6ft. 6in. or thereabouts, suit- 

able 100 lb. working pressure. Complete all fittings. 

State price, maker, age, and where lying, also send 

copy last insurance report.—BURTON, = and 
SANDERS, Ltd., Ipswich. 675 F 


a. Old Steam-driven AIR Gosspaneeos. 
n good working condition, about 400 cu. ft. at 
80 Ib. a 


several Smali-po 
HOT AIR ENGINES. —Addrenss 
P2510, The Engineer Office. 


ANTED, COND-HAND & of Motor-driven 
HOT BAR SHEARS, for A with sections 
12in. wide by 3in. thick, about 800 deg. Centigrade. Full 
ars to be furnished.--Address, ee The 

’ r 


Di 
Engineer Office. 
Wesine S Faecn ees. Several SMALL TUR- 
00-200 H.P.. on 100-130 lb. pressure, 
De Laval, Sarto Rateau, Sturtevant, or Jungstrum 
types. Give full technical particulars, year, floor area, 





fullest particulars, 
P2510 F 














lowest price.—Address, P2509, The Engineer Office. 
P2509 F 
FOR SALE. 
ONTELEC’’ 2-HEAD ELECTRIC RIVET 


HEATERS, for A.C., 50-cycle, 1- pose supply, 
splendid condition, £15 each.—MILO ENGINEERING 
WORKS, Milo- 


WORK WANTED. 





ANTED to MANUFACTURE, ECIAL MACH 
NERY rt ENGINEERS’ APPLUANCES. Up- 


\—_ = ones for either heavy or medium 
work. foundry and pattern Ce EASTON 
tnd JOHNSON: Litd., Engineers, Taunton Ex. 





te a ENGINERRING FIRM, with Piant 
laid out for making all classes of WELDED 
Tago en WORK ie. RESIST PRESSURE or 


OTIATE for the MANU. 
PACTURE under licence of any SPECIALITIES for 


whieh their plant is ——, Ee pee | any which 
have previously oom made abroad.—Address, 7844. 
Roagineer 0 7844 ™ 





ODERN MACHINE SHOP Open to UNDERTAKE 
——. Component Parts or Complete 
‘Drlees rompt deliveries.—W 
BRoe's 36a, Mitisb treet, N.W. 10. -_ 
4 


CONVEYOR & ELEVATOR Co. 
ACCRINGTON. 


See Advertisement last week, 
PAGE 7. 


HEAD, WRIGHTSON 


See Advert. June 17th, page 51. 


INCE FORGE Co., Ld. = 


Hammered or Hydraulic 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 


MILLENNIUM STEEL CASTINGS 


MILLENNIUM MALLEABLE CASTINGS 
(Blackheart Process) 














MILLENITE (HIGH DUTY CAST IRON) 
CASTINGS. 


All made from the Electric Furnace. 
LAKE & ELLIOT, LIMITED, 














road, East Dulwich, 8.E.22 (Syd. BRAINTREE, ENGLAND. 
4422). P2506 G 
r BAXTER’S KNAPPING-MOTION 

THO* Ww ° WARD LTD. STONE BREAKERS 

60 B.H.P. “ Petters *’ Vert. Two-eyl. Cold-starting he ate —" 
Diesel Engine. ARE 50% MORE VALUE. 

a GS ft. Hori. B.D. Air Compressor, 100 Ib. W. H. BAXTER Ltd., LEEDS. 

are kw Petrol D. Generating Set. 

* Atkinson-Walker"’ Rail Tractor, 


tons on at 


1927 make 
= shin. gauge. A 150 1. 
Loco. (farice and Hubbard), 


shunting. om, cin nab 80 Ib. 
Babeock W.T. Boiler, 150 Ib. ya 
3 Lancs. Boilers, 30ft. by 8ft., 150 1b. press. 
ALBION WORKS, SHEFFIELD. 
"Grams, “‘ Forward, Sheffield.’’ "Phone, 23001 (10 lines) 
“* Albion "’ Catalogue on application. 


euone, 98 os 


4 kw Bellin 8 omens STEAM GENERATING 
SET, V valves, 220 vo., D.C., with Surface 


Condenser. 
Weir BOILER FEED 10,000 g.p.h. 





DITTO. s008 5-2. Several smaller ones in a 

85 HP. COMPD. COND 
LOCOMOBILE SET, 175 Ib, wp. 

360 HP. E OTOR, 220 vo. D.C., 


Con 
LE. Marshall PORTABLE STEAM ENGINE, 


ac om wa 
a GENERATING SET, by Allen, 
220/260 vo. D 0. 
HARRY H. GARDAM and CO., ~ Lamited, Staten. 
a 








ELEVATORS and CONVEYORS. 
SPROCKET WHEELS and CHAINS. 
SEAMLESS & RIVETTED ELEVATOR BUCKETS 
SEWAGE SCREENING & RAKING APPARATUS. 
TRAVELLING DETRITUS ELEVATORS. 


S. S. STOTT & Co., HASLINGDEN, Nr. Manchester. 














TANK LOCOMOTIVES 


sPeceri0ass08 7 WORKMANSHIP EQUAL TO 
AIN LINE LOCOMOTIVES, 


R. and W. nxwuasll LESLIE and CO., Ltd. 
NEWOASTLE-ON-TXNE, 


Printed oer . Grornex Revzins 
Bo. 1, and af ad 33, owe 


srg, and, Dubliabed weekly ‘by Anruon 
tp ‘the Parish of St, Caamaat Dane in ths 


of Middlesex. 
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ERNEST NEWELL & CO., LTD., 


LLU LOO VOOM OOOO OOM" LVL LOLOL LOOP GOV OOD VOOM OOO OOWVOOOWOrWoWw—!§/CW 


MISTERTON, via DONCASTER. 


CODES 
Bentley's 5- 
Letter Code 


Telephone 


No. 11 Misterton Western Union 


5-Letter 


Western Union 





Telegrams Universal Edition 

Newells 

Mistertor A.B.C. 5th Edition 
DONCASTER 


Engineering 
THE ABOVE ILLUSTRATION SHEWS 6 TUBE MILLS WHICH HAVE RECENTLY BEEN ERECTED 2nd Edition 


ON THE BANKS OF THAMES FOR AN OUTPUT OF 60 TO 70 TONS CEMENT PER HOUR 
GROUND TO LESS THAN 2% RESIDUE ON THE '80 x 180 MESH SIEVE, 


SEE NEXT WEEK'S ADVT. FOR WET GRINDING TUBE MILLS. 
THE LARGEST AND MOST EXPERIENCED BRITISH MAKERS OF 


COMPLETE CEMENT MAKING MVIACHINERY. 


Che Engineer Jose 24, 1982 


























ice, 28. Essex-street. London, WC. 2. 














